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1 • List of Reviewed Journsls 


(Report 21 - October - up to No 

1400) 


The Papers were 

selected from: 



volume 

fascicule 

published 

received 

D Doklady Akad. 

Nauk 



108 

no 2 

1 1 • 5* 36 

5.7.56 

108 

No 3 

21 . 5.56 

2.8.56 

1-08 

Mo 4 

1.6.36 

2.8.56 

108 

No 5 

11.6.56 

20.8.56 

108 

No 6 

21.6.56 

1.9.56 

m 

No 5 

21.7.36 

20.9^56 

109 

No 5 

11.6.56 

10.10.56 

Z Zurnal exper 

. teor. fis. 



12 

No 5 

15.5.56 

2.8.56 

12 

No 6 

15.6.56 

20.8.56 

11 

No 1 

15.7.56 

21.9.56 

T Zurnal techn 

• fis. 



26 

No 5 

15.5.56 

7.6.56 

26 

No 6 

15.6.56 

17 . 7.56 

26 

No 9 

15.9.56 

5.10.56 
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26 , Mo 9j published 15.9»56i received 5* 10. 56, Ing.K. 


;2es (21); 1865, 

o 

00 

1880, 

1884, 

1890, 1902, 

1917, 

1929, 

1966, 

1969, 

1978, 

2002, 

2008, 2032, 

2049, 

2086, 

2100, 

2108, 

2126, 

2127, 

2129 



no (1?: 1912, 

1924, 

1941, 

1955, 

1991, 1994, 

2005, 

2021, 

2057, 

2046, 

2057. 

2060, 

2062, 2067, 

2076, 

2119, 


2125 
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3« List of Finished Issues of Journals 


Gives fascicules all "’yes” papers of which are made or 
put into the list of remaining papers (see page 3); all 
”no” papers (see list of selected papers) not done. 


D Total of material dealt with since September 1954 
and volumes 

JOG, 102, 22if 121f 12if 221 C1953) los , 107 
208, 1, 2, 5, 5 (11.6.1956) 

in preparation: 108 . No 6, 1 09 . No 1, 2, 5, 4, 5 
(11.8.56, received 10.10.56) 

R (included in the progrsmm since January 1956) 

12’ 1t 2, 5, 5, 6, 7, 8 (15.8.1956) 

in preparation: 21» No 9 (15.9.1956, received 19.10.1956) 

T 24 (195^) since September; 2^ (1955) 

26 (1956) No 1, 2, 3, 5, 6, 7, 8 

in preparation: Ifo 9 (15*9.56, received 5.10.1956) 

U ^ (1954) since September 1954, ^ (1955) 

58 (1956), 5i, Mo 1, 2 

in preparation: No 3i ^ (published 15. 8. 56, received 

19. 101956) 

A IZ. No 1 - 5. No more included in the Project 
Z ^ ( 1954 ) since September, 28, ^ (1955) 

No 1, 2, 3, 5 

in preparation: So 6, No 1(7), 2(8) 

( 15 . 8 . 1956 , received 5.10.1956) 

1 (1956), No 3 

in preparation: No 4- (published 17.9.56, received 19.10,5^ 


E 
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4, List of Remaining Papers 
(21^^ Report) 


This list coDtains "yes’* papers (see selection listl) 
which could not yet been reviewed, as the maxiiuum of 
100 reviews monthly was filled up before. 

The remaining "yes" papers (to be raade in next future) 
are froait 

12 §.» 1 09 f 1, 2, 5, 4, 5 (in preparation) 


R: no remainder 


T: 2^ (1955) No 6.9 


U i no remainder 


Zi ^ (1956) No 6 
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Iraportant Papers 


(21 - Report - October) 


1505 “The Ex:perimental VeiJfication of the Independence of 

the Velocity of Light with Respect to the Velocity of 
Motion of the Rediation Source Relative to the Ob- 


1518 The Yields of Photoneutrons of Medium and Heavy 
Nuclei 

1526 Polarized Neutrons from Reaction DC/", n) 

1555 Observation of the Einstein Effect during a Solar 
Eclipse 

1336 On the Premeture Changes in the Serum of the Blood 
found to occur by the Method of Ultraviolet Spectro- 
graphy in the Case of an Integral Effect Exercised 
by X-Rays 

1537 The Elastic Scattering of Positive Pions with an 
Energy of 310 MeV by Protons 

1338 The Creation of Charged f=!esons by 660 -MeV Protons on 
Beryllium and Carbon 

1359 On the Application of Non-Self con jugate Operators 
in the Theory of Scattering 

1546 The Angular Distribution of the Neutrons Produced 
on the Occasion for the Reaction T(p,n)He^ 

1555 On the Dependence of the Heat Conductivity of Steam 
on Temperature 

1536 The Heat Transfer on the Occasion of the Transversal 
Passing of a Two-Phase Flow Round a Heated Cylindrical 
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I Tube 


1361 On the Problem of the Computstioa of the Effective 
Reflecting Area of a Surface Target '^dthin the 
Range of Centimeter Waves 

1364 The Physical Bases of Electron-Optical Chronography 
1568 On the X-Ray Radiation on the Occasion of the 
Initiation of a Gas Discharge 
1370 On a Possibility for the Interp^^^^^tation of the 

Series of the Perturbation Theory in the Qaantam 
Theory of the Field 

1374 On the Amount to Nuclear Spin-Orbit Interaction 
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6. Index of Refereiices. 


Doklady Akad, Xiaak SSSR 

No PA/ 

100. 1057 - 1059 

Klepikov 

1376 

loa, il^ - di7 

Der 0 agin , A brikori o v 

13B6 

108. 218 - 221 

Zabo j ski j , Fan(5enko 

1364 

lOB a ddd — dd^ 

Kagan, Perei ‘ 

1304 

108^ 243 - ^46 

Smirnov 

1334 

loa. 41? - 420 

Adirovic , Guro 

1365 

108. 428 - 451 

Markov 

1335 

108. 432 - 435 

Matveev 

1387 

108, 436 - 439 

Moroz 

13Bb 

108, 440 - 443 

Siraskevi^ 

13B9 

108, 451 - 454 

Bagar j acki j 1 J a].;k:in 

1366 

108. 603 - 606 

Akulov 

1367 

ICB, 623 - 

Graevskaja , Orlov 

1336 

108, 820 - 822 

Podgornyd 

1368 

108, 843 ~ 845 ? 

Citajgorodskij , Indenbom 

1369 

108, 1029 - 1031 

ToliiiaJ^ev, Tjabiiiiov 

1590 

108, 1045 - 104? 

Stepanov 

1391 

109. 481 - 484 

Bon^-Eruevic 

1305 

109, 519 - 580 

Butuzov et ai. 

1306 

109. 919 - 9^2 

Ogieveckij 

1370 

Radio te chnika 

U, 4, 24 - 50 

fiaJkovskiG 

1301 

11, 4, 44 - 48 

Samoilov, Rodiojaov 

1302 

11, 4, 49 - 58 

Goii6arskiJ 

1503 

11, 5, 5-80 

l^roickij 

1315 

11, 5, 44 - 55 

ZaezdnyJ 

1316 


11 
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1 11, 6, 3 - I4; 

Evt janov 

1 11, 6, 1:5 - 26 

✓ 

Stejn 

1 11, 6, ^7 - 

Kolesov 

1 6, 43 - 49 

Kalii.in 

"1 ■" 70 

Bombrugov 

1 ^ / 9 ^ 

1 

t^xl azinaH 

i 11 9 7? 50 - 56 

i 

Ga^i ii t , Mixiaiiova 

4 1 ^ ^ 56 

Perov 

J 11^ 7, t-O - 62 

Kocanoir 

1 II5 :51 - 35 

Ticiioiiov 

I ^9 3 "• 13 

Kurbovic 

1 11, b, 25 - 30 

Kadeneiiko 

s 

1 11 9 6, 36-51 

Roaeiiblat 

1 ii’ ^5 5^^ 65 

Alexejeew 

1 11 9 ^9 64 — /0 

Kononowic 

■4 11, b, 71 - 73 

j 

KulikcwsKij 

1 11, b, 74 - 77 


, 11, b, 79 - 66 


i v/ 

Zurml teclxxiic« 

fis. 

9b7 - 937 

/ 

Koreixoiit , 5;te^jiiberg 

%3 - 9^7 

Koslovskij 

b6 , 965 ~ 969 

Gorlov et al. 

10<11-1033 

Sestoibaiov 

1046-1059 

Fradkin 

iodO-1093 

Fucliov 

1094-1105 

Bre J t bar t , L j udmir ski j 

1113-11^5 

ilackevic 

1151 ~ 1162 

Bol ' sov 
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1163 

- 

1165 

Syrkin 

1358 


1185 

- 

il93 

Kogan 

1355 


1194 

- 

1201 

.^alesskij 

1354 


1208 


1221 

Fo ge 1 , ICrup nik , Ankadino v 

1547 


1853 

- 

1242 

Aerov , uianik 

1348 


1<^45 

- 

1250 

Aerov, Uinriik 

1349 


1251 

- 

1261 

Bargaf t ik , Siairao va 

1355 


1298 

- 

1305 

Alimov 

1356 


1865 

- 

1869 

Wawilovj 

1377 


1870 


1879 

Sciiuwalov/ 

1378 


1880 

- 

1883 

Kusiain 

1379 


188^1 

- 

1889 

Bogorodizkij , Friedberg 

1380 


1890 

- 

1901 

Eogorodiaki J , Friedberg * Zwe tko?*? 


1902 

- 

1911 

Bokow 

1382 


191? 

- 

1985 

Balygin, Obraszow 

1883 


1929 


1940 

Fedorenko , Afro siuiow , Kaminlcer 


2126 

- 

2127 

Gubanow , Makov/ski^ 

133^^ 


2127 


2128 

Tolpjgo 

1385 

Usi eciii fis. nauk 




59 . 51 - a!ichajlov 

to? - 69 Fok 

59 . 165 “ 188 Einstein 

V 

Zurnal eaijer. teor. fis. 

817 - 883 Sljagin 

850 - 854 Peskov 

^, 855 - 861 
873 - 880 
20 , 915 - 988 


1535 

1551 

1538 

1371 

1317 

1318 

1372 
1519 


Gavrilov, Lazareva 
Grigor ' e v 
Achiezer, Polovin 
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7. Index of Institutions 
Ko lustitution given: 


1501, 

1506, 

1305, 

1305, 

1507, 

1308, 

1509, 

1510, 

1511, 

1316, 

1515 

1314, 

1515, 

1516, 

1561, 

1368, 

1569, 

1550, 

1551, 

1556, 

1535, 

1334 

1537, 

1540, 

1541, 

1546, 

1544, 

1545, 

1543, 

1346, 

1547, 

1348, 

1549 

1550, 

1551, 

1356, 

1355, 

1554, 

1555, 

1556., 

1557, 


1359, 

1360 

1361, 

1562, 

1564, 

1567, 

1368 , 

1571, 

1580, 

1581 , 

X ^ 0 ^ ♦ 

1584, 

1385 

1591, 

1594, 

1598. 










Px^ysical Institute "P.K. Lebedev” oi tae Academy ol .-’cience in 
tae USSR: 1516, 1555* 1565, 1568, 1595, 1599> 

Institute i’or Piiysical Problems oi the Academy oi .-cience in 
the USSR: 1517, 1564, 1565. 

flAiv (Physical Institute of the Academy of Sciences): 1577. 
Institute for Kuclear Problems of the Academy cl Science^^ in 
the USSR: 1358- 

Physical-Technicai Institute oS the Academy of .Science of the 
Ukrainian SSH: 1566. 

Piiysical-iechnical Institute of the Academy of Science of the 
tiio’ainian 3SR, State University Charkov: 1519- 
Slectro-Physical Laboratory of the Academy of Science of the 
USSR: 1370. 

Institute for Chemical Physics of the Academy of .S cience in 
tae USSR: 1574. 

Institute for Physical Chemistry of the Academy of Science in 
the USSR; 1386. 

Moscow Chemical-Technological Institute "D. I. Mendeleev": 1369. 
Institute for Metallurgy and Physics of Metals of the Central 
Scientific Research Institute for Iron ‘fetallurgy: 1566 
Central Roentgenological-Radiological and Cancer- Institute oit 
the Ministry of health in the USSR: 1336. 
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Hydrometeorological Institute Odessa: 1539 

Institute ior Crystallograpliy of the Academy of Bciende in 

the tiBBH: 1306* 

Moscow MEI (Moscow electrotechnical Institute); 13.^7 
Kiev Pclyteciinical Institute; 1369- 

Institute foi' Silico-Chemistry of the Academy of i cience of the 
UOBP , Leningrad ; 1362 . 

All ; oviet Scientific Research Institute for puysical-technical 
am i'adiotegfiLBiicalii^asureEients ; 1325- 

Breslau University '’B,n«rut’% ¥roclav (Breslau), Triysicai Insti- 
tute of the Polish Academy of Sciences: 1320. 

Mathematical Institute ”¥• A. Steklov'' of the Acadeuiy of Science 
in the USSR: 1390. 

Leningrad State University: 1363 

LGD (Leningrad State University) : 1376 

Moscow State Lhiiversity Lomonosov’* : 1376^ i;?67^ 

iViOsco'w state University; 1372, 1373? 13755 15S^5^ 

State university of Clxariiov: 1322. 

Ped.agogic-al institute FotemLin'', Moscow: 1379- 

Pedagogical Institute Minsk: 1397- 

Mordv/inian Pedagogical State Institute of Saransk: 1396- 

University ‘lorun (Thorn), p^oland: 1392. 
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8. Index of Subjects 

(21 - Report - October) (PA -Numbers) 


Radiotechnics_CHadio-'5nsineering)_Television 

1301, 1302, 1303, 1307, 13^18> 1310, 131 1512, 
13 16, 1329, 13-4-^, 13^1 . ‘3^2, 13^3, 1337, 1359, 130O. 
1362 


CongresseSi_3ibliograghji; 

1313, ''31^ 


Blectroaia5netic_WsveSj^_Rsd8r 

1315, 133^, 1358, 1361 


1517 


Exgeriiuental_Nuclear_Phj[sics 

13I8, 1537. 1533, 13^, 1371, 139^, 1595, 1397, 1398 


Plasms ^_RlectronSj^_IonSi_Acceler8tors 

1304, 1319, 139-7, 1363, 1568, 1387, 1588, 1589, 1400 


■Slementarj .Particles 

1320, 1537. 1338, 1375, 1595, 1397 
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1521 , 1526 , 1339 , 1370 , 1372 , 1373 , 1374 , 1375 , 1376 , 
1591 , 1392 , 1393 , 1399 


Viscosity 

1522 , 1324 

litSESSrlSSiSSSEiSS 

1354 , 1579 , 1380 , 1382 , 1383 
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Bolometers 

1355 


Radiation^Sickness 

1536 

13 ^:^, 15 ^ 5 , 1350 , 1351 , 155 ?, 1366 , 1569 , 1378 , 1379 , 
1380 , 1381 , 1582 , 1386 , 1596 

He at 1.- -5 29-BS5 - 2S 

13 ^, 15 ^ 9 , 1353 > 1355 , 1356 


Thermonuclear Po^r 
1368 
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9. Index of Authors* 



D = Doklady Akad. Hauk U 

= Usi-echi i'is. nauk 


H <= Radiotechnika T 

a ^urual technic. £is. 


z 

= Arnal exper. 

teon. iis. ‘’A/ 


Achiezer 

2 915 

1319 


Adirovii^^ 

D 417 

1365 


Aerov 

lci33 

1343 


Aerov 

T 26, lci43 

■ 1349 


Aliulov 

D 1^, 603 

136? 


Alexe^eew 

R U, 8, 

1510 


Aiiiaov 

T 1292 

1356 


Bagarjackij 

D 108, 451 

1366 


Baiasova 

2 40 

1325 


Balygin 

T 1917 

1883 


Bargaftik 

T- 1251 

1355 


r elen’kij 

Z 983 

1595 


Bogdanov 

a 981 

139^1- 


■Bogorodizkij 

I' 1884 

1380 


Bogorcdiskij 

T 1890 

13oi 


Bokow 

T 1902 

1382 

■ ■ [: 

Bol * sov 

T 1151 

1351 


Bon^-Bruevj c 

D 109, 481 

1305 

i 

Borovik-RoEianov 2 31. 18 

1325 

1 

Ereotbart 

T 1094 

1329 

1 

Butuzov 

D log, 519 

13C6 


>/ 

Cajkovskij 

R 11, 24- 

1301 


Derjagin 

D 214 

1386 


Doabrugov 

R n* 66 

1342 


Biustein 

U 185 

1332 
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SvtJajQov 

R 


6t 3 

i^edoreriko 

T 

26, 

1929 

ii'ogel 

T 


1208 


U 


67 

Eradkin 



1048 


Gaslit R 50 

Gavrilov Z 855 


Giterman 

Z 

20. 

991 

Glazman 

R 

n. 

7, 3 

Goncarsi^±o 

R 

ii. 

4, 49 

Gorlov 

T 


985 

Graevskaja 

D 

108, 

, 625 

Grigor * ev 

Z 

12. 

873 

Grigorbv 

Z 

ii. 

37 

Gubanov 



2126 

✓ . 

Gurax 

Z 

12, 

1079 

Ingraden 

z 

12. 

951 

Jakovlev 

z 

li. 

142 

Kagan 

D 

108 

, 222 

Kaliriin 

R 

11. 

43 

Karp man 

Z 

12. 

963 

Kitaj gorodskij 

P 

108 

, 845 

Klepikov 

D 

100 

, 1057 

. n/ 

.Klimbntovic 

Z 

22. 

977 

Kocanov 

R 

11. 

60 

Kogan 

T 


1185 

Kolesov 

R 

11. 

27 

Kononowic 

R 

11. 

64 

Korenblit 



927 


Koronblit 
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Koziovskij 

f ^ ^ - - <v ^ ^ y ! » 

T 965 

1345 

Kulikowskij 

R 11, 6, 71 

1312 

Kusiflin 

T 1880 

1379 

Levintov 

2 987 

1374 

Lifsic 

Z 121 

1339 

Mackevii( 

T 1113 

1330 

Markov 

D 108, 428 

1335 

Matveev 

D 108. ‘432 

1587 

Mescerjakov 

a 55 

1338 

Miciaa()iov 

u 52* 51 

1333 

Moroz 

D 108, 436 

1386 

Hadenenko 

R 8, £^5 

1308 

Ockur 

Z 146 

1363 

Ogieveckij 

D 109, 919 

1370 

Perov 

R 11, 7, 57 

1361 

'J 

Peskov 

Z 850 

1317 

Podgoriiyo 

D 108, 820 

1568 

I'uciiov 

T 1080 

1328 

Rozenblat 

R 11, 8, 36 

L3C9 

Kozencve^jg 

Z 166 

1326 

Saiaoilov 

R n, 4, 44 

1502 

V 

Sapiro 

Z ^ 0 , 975 

1373 

Bcimwalow 

T 26, 1870 

1378 

Sestopalov 

T 1021 

1350 

Bio agin 

Z 817 

1571 

Smirnov 

D 1^, 245 

1354 

Sokolov 

z 1007 

1398 


V 

Stejn 

StepauQov 


R 11, 6, 13 
D 106, 1045 
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3VBrm / PHYSICD CARP 1/2 - 1^01 

AUTiIOU CAJK0VS)aJ» V«I, ^ I 

‘The H©BlBtancG of a Filter-Autocorrelatidn Kece5ver for 

Dignalr, Agalnot Difjturbance- 
FARIOPICAL HacUotecirmika, 11, faso, 4» 24-30 (193^) 
iBmjed; 3 / 19 ^ reviewed 9 / 195” 

Here the ratio (signal / fliiotuationlike dieturbance) at the output ^ 
fT'ter autocorrelation recslver io invoBtigated, v^hen computing the correlauion 
coefficient the product y(t)y(t •4- t) must be averaged over a certain in- 

terval of time* A correlation receiver, which contains a low frequency irxt or 
agi an averaging device, is here called ’^filter correlation receiver^ Jie basic 
scheme of such a receiver is illustrated on the basie of a drawings -ine 
(signal / obstacle) is defined as the ratio (maximum IncroaiC-nt of the eoristant 
component at tl'in* output of the system on the occasion of the 
ueeful signal / average oquax'e of the fluctuations at tn& output the 

system •Khen the useful signal is laekingj. 

.,'hen determinir.f the ratio at the output ox s. simple filter autoeorreiaUon re- 
ceiver an idealized low frequency filter is uGed as averaging uevice. xr^ use- 
ful signal at the output of the device is reprcoonted as ^he consequeixcjS of 
radio iinpxslses, and the disturofxnce a« a chance stationary process with con- 
tinuous uniforta energy spectrum. „ * „+ ., 4 - 

An intoirral expression for the dispersion of the fluctuations at the out.. ut ot 
the investigated syatem is given and discussed. The correlation function 


Radiotechnii 


■50 ( 1956 ) 


occurring therein contains a term that ia independent of r. . . r .. 

3Jext, anAxpression whioh is true for the useful effect at the output of '-i’'® 
multiplier, while the distortion of the impulse of the useful signal at the 
output of the filter is neglected, is given, Furtherraors, a foi-mula for the 
signal occurring at the output of the idealized lov frequency fiiter is writ- 

fiext!The ratio A « ( aienfsl/obstacle) which ia true for the output of a simple 
filter autocorrelation receiver is given and the course of A aa a function of 
the time of shift is investigated. This dependence is rather oomplioated, a may 
become equal to zero in the case of shift tines of - mn/2 (0^ with m - 1,3,P.. 

but with t « ns/2^^ with n » 0,2,4.... it may assume certain maximum values. 
Here ^ is the frequency to which the band filter is tuned. In practice, one 

of the maatlmum values must, of course, be selected. With an omptimum band 
breadth ^ ^ of the filter, a simple auto-correlation receiver offers no ad- 
vantages whatever ae regards the ratio (signal/distarbanoe) if oompared with 
the equivalent scheme fllter-deteotor-f liter. However, In the case of a sui- 
ficiently broad transmission band, this ratio may be doubled with respect to 
the filter-detootor-filter system. 
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? Sl'HJBCT USSR / ri!Y;’.IC3 CAR3 1 / 2 P/i - 1502 

■f AUl"iiOlt SAKOILOV, V.F. , ROMOKOV, V.!.'. 

'PITLA On a Possi'blo Method of Improving the Accuracy of a 'J’elavlaion 

I Picture* 

i PVHIQPIGIL- Kadiotechnika, VL^ Case, 4# 44-4^^ 956} 

Issued: 5 / I 956 reviewed: 9 / ^956 


7he distinctness of the Image is determined by the transmission capacity of 
the '’fronts” of a television signal (sharp trajisition from bright to dark and 
vice versa) and by the capacity of reproducing fine details. A decrease of 
sharpness is connected with the finite diameter of electroxi beam in re-- 
caption- and transmitter tubes. 

The device described in this ce,Be only increases the contrast of the^iine de- 
tails^ it doeSif hoY/ever, not exercise any influence upon the front oi the teJ,©* 
vision signal; it does not react to the steepness of the front of the ^im- 
pulses, but on the duration of these iiripulsos. The ’’contrastor '* lor fine de- 
tails must satisfy the following deraands; 1.; Differentiation of the tele- 
vision signal for the purpose of determining its derivative# 2.; bhift of the 
signal of the derivative by the time approximately necessary for the traxis- 
j mission of the element of a picture. 3.) Comparison^ of the signs of the^ 

shifted and of the not shifted signal of the derivative. 4*) If signs differ 
I the contrasts of the television signal must increase. In all other cases 
j (^, — , 04 -, 4 * 05 - 0 , 0 -, 00) the television signal must pas unchanged through the 
I contractor. By way of an explanation of what has just oeeh said the trans- 


Radio technlka, 1J, face. 4 1 44-4^ (1956) GJuid 2 / ,2 *-^v - UG2 

formation of a television signal (fine detail and front) is studied as au 
example. 

A drawing illustrates the simplified block scheme of the device vwhicn satis- 
fies these conditions. On this occasion the television sigrual is differenti- 
ated and, after suitable amplification, transferred to the inputs of two uni- 
form shift lines with tuned load. The circuit of this device is arranged for 
the separate regulation and control of all throe components, i.e. of the main 
video signal, as well as of the ”white« and ’’black” contrasting impulses. The 
here discussed variety of the block scheme is not the only one, for the order 
of differentiation and separation as to time of the ’’video signal” is not ot 
essential iinportance. The variety with sepai'ation as to time of the signal 
after differentiation is more simple and more economical. 

The television signal is differentiated in the cuntrastor by means of an 
amplification cascade with penthode switched on to inductive load. A bilateral 
limiter with germanium diodes should be switched on to the channel for the 
fMopiifioation of the differentiated signal. The main video signal and the 
contrasting impulse© are superimposed by means of oasoades which are switched 
on to a common load resistance. 

INSTITUTION: 
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iJ'.>3R / PiiiSICS 

ViOB vjKXJ ^ L«A« , 

On the Computation of the Principal Paramctorc of !>j.ectron Tubes 

used for Meafsurin^;; Accelerations » 

Radiotechnika, n_, faso.4, 49-58 (1956) 

Issued: 5 / 1956 reviewed: 9 / 1956 


iiere the raairi types ol' clectroii tubes used for the neasuriuG and 
tion of accelerations on the occasion of the tBohiuiical tosti:;t; ox t!io resis- 
tauce to oscillation ^nd shock and tl.e beiiavior in the case of great accele- 
ration of on apparatus are decoribod, said tVio teclmologioa- computation Ox 
these tubes is explained, in this connection the theory oi mecuanioally scat- 


terable electron tubes is’ used as a basis* 




t U'oiiivbl'vJL 0 I 


Radiotechnika, 


b 0 1 


e eaoG^ron &uuey ct,o tj. ^ 

6'*^ MR34))* Eucli an electronic acceleration transmitter coneisTis 


an 


electron tube with an interior inert Kaos in iora of a uovaule eloo vxOv.e Uiiol 
is fastened to a plastic thrurst or abutiaent. This taruat or aoutn.ent xs_^u6- 
for>Tied on the occaaion of the aocalsratcd motion of tne electron mUox?. x^.e 


sensitivity of tiic tube is ijreat v?non yortiCAb^ 


tc 


working surfaces o 


its 


electrodes, and OEall in a parallel position. The niovable electrode togeVasr 
with tha elastic kineiriatio s;ycten of tho acceleration transmit ..er lormc 


laechanical osciliatiori sy.stont; its 


f^reiitial Gqization i^3 rivsn* Tho sensi** 


tivitv of the acceleration transmitted with respect to voltage ano. current 
does not aepemd on t}x£; selaction of the vinematic syoterr. of the movable elec- 
trode. but is determined only by the value of tlie resonance frequency of t . - 


i'sKUotecImikn, H, faso. 


"58 (195^ 


2 


11 - 1505 


mechnnioal oscillations of this system. After deterEiination of the resonance 
fr«nuc.noy of the kinematic sy^stem it is posoiblo to regulate the sensitivity 
of the apparatus by Kodifying the distance between its electrodes '.ih / 

dence or. resonance frequency), borne main types of movable electrodes are de«^ 

scribed by means of draffin^:s* « . ^ ^ 

A kinematic system of a ."lovablo electrode in form of a bar fastened at ite 
end is sensitive in the cuss of lonfjitudinal find angular accelerations, in 
devices for the selective neasurement or control of those two ooi^onents a 
pair of suitably arranged and connected electronic tra- smitters is used, for 
this purpose also systems with oalective sensitivity for the longitudinal 
or angular oomnonent of accelerations are well suited. _ 

Also a tsro-«athode transmitter is interesting when ueea in a bridge circuit. 
If the cathode is suitably shifted in the gap of ^^own f 

crease of the amperage in one anode is accompanied by a decreaseof amperage 
In the othar. The transmitters of angular accelerations have an inert mass 
the rotfution axis of which passes through its center of mss* position 
of the inert mass 3s Cixed by means of an elastic element with respect to 
this axis* In conclusion some concrete types of such elements are asouscedo 
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AUTHOR 

TITLH 


uSOH / rHYOlUS 1 / 2 HA 1^04 

i'vAU j tJU » * 5 Y* X • 

On thii; Mobility and the Space Char£;e of Ions in an InhoniogeneoxiS 


ilelcU 

PERIODICAL ..DokX.Aknd.Hauk, lOSj fasQ. 2* 222-22U (19!i?o} 

Isouad: 7 / 1536 reviewed; 9 / 19!;- 

The most important interaction process oi* ions v^ith^atoms of tae^ innae £,as is 
the pure chare'O excliaJige without an/ impox'tant modification oi^ tne^ veloait/^oi 


the pure charge excliaJige without an/ impox'^ant moaiiicauxoii 
the partioies couoeraed# In 3o;ne oases oi pz^aoticai iatereo w lh«.' in 

la/ers are so stron^^ that the averaj-je enertt/ of the heat rtotion atoias is 
sraail a^rainst the ener^v taken h/ the ion on a free path, XXierefore the atoms 
ma/ be considered to be at rectj and the product oi tnu e “functions ve** 

iooit/ oompononts v^s taken a.3 velocity' ua.strx oution laucuiun, ht 

first, the kinetic equation is ^ivon for the case that the direction ol the 
field (i:(s;) is at evcr^^ point identical with the pooitive direction of^the 
Z-axis. "phis kinetic equation is then transformed and adapted to initial con- 
ditions, The solution fomid is explicitly yiven and specialised for the limit- 
ing case of a constant field H *» const » 

N 05 ct, the expressioiis for the drive velocity and ^ the concentration of the ions 
for inhomogeneous fields are driven, usual opinion ta^it tae cirivo vcxocit/ 
at a Given point depends only on the field strencth at this point is correct 
only if the^ ncdificatioa of fiold GVjC(oiK-,hh alone the free path is small as 
arainst tiu: field stronpth itself. In thin case the expression for the arive 


*1 xaci « A iitU/x , I oo g 


lasc.d j 


229 


velocity has the- smme foiru as in tlie case oi a constant fiexu, 

A charred layer in tne interval 0 s < d is now studied* £qT the aetcrnii nation 
of the" concentration of ions within tiiis layer it is necessary to know the dis- 
tribution of the potential at s »=■• 0* It is shown that this distribution is 
fully determined by assumption of the function nere denotes the num- 

ber of ions in tlie unit of the phase space). 

In some cases of practical importance tho space chari?e in the layer contains 
only DOBxtive ions. IText, the potential distribution in the layer is determined 
by a POIunoh equation. This PUlDSOH equation is explicitly ^iven for Great field 
strengths and at low pressures it chanGOS over to L/^AOi.ibhi.K ' equation for the 
plane case. Also the case of hlG'h T>re3sui*es is dealt with in short. In the case 
of low pressures tbs exact LAHGI'lUXH fe»oiution of Hv)l.;:S0I»^ S equation lor the plane 
case with no collisions is obtained. liowever, the general expression found also 
holds good for the domain of medium pressures, and a generaliaation of the 5/2 
law is given for any pressures. The crixei'ion lor the applioabalit^y of the 
3/2 law is 0,3 d/ A 1 • 


IHDTIT0TION: Karsio- Finnish State Univoraity. 



Sanitized Copy Approved for Release 2010/11/04 : CIA-RDP81 -01 043R0008001 90008-1 




Sanitized Copy Approved for Release 2010/11/04 : CIA-RDP81 -01 043R0008001 90008-1 





fiJ 


tl.: . 
or • 
I-U 
wml 




1 


pimomi 


"lource Iielativc to tlie Obrjorver, 
l/okl. XkB,d. Nauk, 1pg,, faoc.3, 481~4B4 09!>6) 
lOBued: 9 / reviewed; 9 / 

i'he direct proof of this indepeudenco is baoed upon the comparison between the 
time of passage of lipht through a certain length L in the case of tv/o different 
velocities of the radiation source. Such, an exporl^ent has hitherto not been 
undertakerA because of the great technical difficulties It entails. The difference 
of time of rasoage through L u'aa reeasurecl hy means of the phase nvethod for 
measuring small intervals of time. Before passing through L light intensit^r was 
module 

standing, ■ • 

and later one T?ith two radiators of ultrasonic oscillations was ^ used, .-iccoraing 
to ballistic theory, but not according to the theory of relativity a pnase shift 
ought to occur after the passage through L, 


iated wltii the frequoncy 1' = 12 kc b,y Hieana of a diifx'action modulator with 
.ding ultrasonic waves in a liquid. .At first a modulator vdth one radiator 
later one with two radiators of ultrasonic oscillations was ^ used, According 
allistic theory, but not according to the theory of relativity a pnase shif 
ougnt to occur after the passage through L, 

As movable radiation sources the right and the left equatorial ^solar edge might 
he used, the velocity difference amounting: to at least J. ,9 km ;sec. The observed 


track with L « 2000 m was on the site of the observatory of 


termination of the very small phase differenoes 




to occur according to the ballistic theory, thq^ phalometric part of a fluorometer 


79.10 


"ulkovo, 
-12 


or the de- 
SQo, which ought 


1C2, faoc. J, 481 -.464 (1956) CAHi;. 2 / 2 


1509 


Dol>: 1 * .A -c a d • ti auk , 

y/ith h.ig'n resolving capacity was used, .r*ie admissibility of t.'io ox i.-irr{srG 

in the exporlmental arrangement is based upon the intofference test by TOLkAN 
with solar rays and upon othc-r tests concerning: sun rotation, 

Measuring conBisted i.n c'bersorving recordings of the apx^aratus at tlxe output 
of the phasQirncfeter whe.n ligqht at fir^st of the one and then of the other equatorial 
solar od/ro was directed towards the basis (by a suitable position of the oaelo- 
stat mirrors). phase difference on transition from one to the other solar 
edge was together maaoured 1700 tiaes, The statistical treatment of the measuring 


t;. 

result furnislied tho value oi. 


«1 2 

1,4.10 see 


as the west probab.le difference of time during passage of the light through the 
base, tlie average quadratic deviation herefrom amounted to 

5«1.10~^^ sec. 

The result found here corresponds to the assumptions made by the theory of rela- 
tivity, w.hilst the result predicted by the ballistic theory is far beyond the 
limits of errors. Thus, as* far as the author knows, the second postulate of the 
special theory of relativity was directly confirmed for the first time by com- 
parison of the velocities of the light rays originating from light sources 
moved with different voloqities. (Apparently the author knows nothing about the 
double star tests made by Ritz. - The reviewer). 
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BUTUZOV, V.P., POKJaTOYSICIJ, 3 ACUOYUKOJ, C.P. 

The Mcltiiift Terr< peratur© of ZIbcj Ciiditiluni, j and Aii'tiitiouy 

at i-ressuroa of up to 30 *C)^a} 

Doki* Akad.Haiik, jC ^5 xaac* 0*^17-320 (1/3^/ 


theaa ole.iientJ 3 up 
05 rtux*X;>')O]fX ta.u aa v^a« 
tempo rattire of An*. 
Thl!^ iucreaoe in ] 


j. t> ..i, i L O X‘ O f i’ 


iOd X X’OIU O 


’1 iiicreasen by l^y 


crease iv* c,.ecei.^.;xa ..ou ^ wx y ^ 

tf^mporature of antimony doereason if preooure is increased - to 

and this decrease accelerates somev/hat with fcrcKinp;; preaourc* x.:n.U', a 
like biomuth and thalliuxn has an a.'bnormroI course of the moitiny eurv 


ature of oKv^'nically 
tho noltiny curves of 

X 0 z Oil oaeiJS 

OOo kg/eyf' f the laelting 
nd 190^ respectively* 
the case of T 1 this in- 
however^ t};e melting 
d .Irom A to hv..C)U0 
urc* fhn^'» antimony^ 


sure. 

Becau.se of the anomalous pressure depervlGnco 01 toe inoitliip toiapGratux'o 02 anti-* 
iriony as well as because of tho similarity 0.1 the physical and ciiemicai proper- 
ties with bismuth and antimony^ it muy be assumed, that antimony passes 
a polymox*phousi transf ormation at oxcQGsxvely high x-^x'osa'rares just lane u:i l-r Bi II* 
On t.he occasion cf the thb'X'ma]. excuiii nation of antiiTiony at pressures ox up to 
3 C* 0 CQ kg/ern^ in tb.G teraT>GraturG interval of between room temxferature and meitin£ 


u p 
kg/ crri. 


.BokI 9 :*naa* .nvUiCj jJ 2 k.f j-asc* pj p x'S'U'-;' .'.’v-vJ ti 1^1,0 

teinperature no polymorphous tranBformaticn was found to occur, rrobably poly- 
morphous transformation occurs only at pressures of more than 30*0i:U kg/cm • 
pVi*h!iIBGAAN, .Ahys.Hev* 40 ^ ho 11 ,' 692 (ifyp) found a Jump of the amount of 
fissional stroma of antiinony to occur at room temperature at a pressure of 
^!} 0^000 ky/om'* experinentally deterained value is registered in a 

Tirassure-teiTvperuture diagi'am, and the probable Goniinuation ol tne oelting^ 
cixrve as well as the line of sox>aration between the two polyiaoin^hous modifica- 
tions of antimony is indicated. It may thus be assumed that the position of 
the triple point in the state diagram of aiitimony io deternined by tlie follo??- 
i ng par ancj tors: 


AhOY uartioipatGd 



ITirUTIOIU Institute for Crystallography of the .Veademy of Bcicnco in the 
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TURBQV;iG, 1 4 To 

On tixQ -Multiplication and Division 
and not MModulatod OcoillationG* 
!ia^:iotec!inil:aj, faoco 0 
laMeds 9 / IT 9^ 


miD 1 


/ 2 ^ 'I wi 

tho Frequenoy of Modulated 


56 


In 1955 F.UiCOlJ and on the ''Jrd Fyi;ipoBiuni on Information Theoi^''^ deooribsi 

a which perraltG the transmf?Blon of epoken worch.i without an^ sario^As qual« S 

itatire deterioration over a channel with a bsind breadth of 600-1 2: -v s* The baoio 
olonant ii3 the frequence divider, .^s frequency multiplication has alreadv been 
aufrioientl^v well described in litei’ati^re^ the present work -^/ives a short ouiiraary 
of the results known in taio respect® namely eoncei'nlrc' the cmltiplicaticri of the 
frequency of a sinuBoldal non-modulated oscillation and. of a modulated oscillatloi: 
'lereaftc'r, the division of the frequency of the sinusoidal not modulated oscilla* 
tion is Gjcamincsdp in which ease the Giiotonoe of back-couuiing is® in principle® 
neceGoary* This i-.rocGOS is bOifit dealt with in tho oame manner as that for the e^oi 


ition of oscillations in the cfenerator bj means of self-excitatione A 3ingle-tub€‘ 


divider of frequency® the frequency division iri the case of feri^oresonance, and® 
eventually® a twofold frequency divider qvq Irsvestigrated. The lattor® which is 
suggested by the author® is .'iosaribed in detail. It consists of a modulator® two 
stripe-filters® an ;:,ai?plifier® and a linitor* Its |)ropertien avQi the frequency 
of the exterior enf is divided twofold® the anjplitude of the voltage IF at the out* 
put I of the divider is proportional to tho voltage of the oKterior emf 6® th© 


Tadiotechni 


JAf far Co 








G/i.'tP 2 


T>i- 


I5OV 


amplitude of the voltage U, at the output of il doeo not depend on the voltage 
amplitude’ of tho exterior enf® and the of the v'cltage at the output .is® 


in tho ^ase of a 3uitab2,e selection of the pariHrigters for the division® ©oual 


to the phase of tl.’e emf® v/hiol-i io divided ti?ofold and indonondent of the fre- 


quency of the errif'o ':iie division of tho frequency of the modulated oscillation 


is then ex(aniri8<i tliO rc-oult that t.he proocasos occurring in frequency di- 

viders Ivo^ve until now nev^or boen invGGtxgatGd with aufficiont thoroughness® 
which ;nay be explainod. by the great mathematioal difficulties presentdng thern- 
GoivGS in connection viith ouch an investigation. On the other hand® it is pos- 
sible in a very simple :;amior to carry out a oomplute Investigation of the pro- 
cess of frequency division in the case of the frequency divider euf greeted by 
the author. After a thorough Mathematical examination the author comes to the 
folloYi?ing oonclusione: I4) By jrailti plication of the oscillation frequency modu- 
lated after the phase a distorted multiplication of the phase may be obtained* 
2 e) On the occasion of the frequency division of such an oscillation th® di^ 
vision of th© phase is, in principle, marked by such e:rrors as result from de- 
layed back-coupling* 3o ) It ia possible tc construct a froquericy divider in 
which the dividing error of the phase does not depend on the first derived phase 
of the input voltage with rocpoct to time* 4 ®) It is possible to transfer two 
voltages from the described divider of which th© on® is without dietortion but 
repeats with delay tho modulation occurring at the input® while the other 


voltage i® modulated only with respect to the phaae* 

imummowi 
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soijjECT acsa / rflYtiics cam- i / 2 

S?L? 5 ay?‘£d%»ni*of InofeaBine tl.<. ;,fficiency of Simple Broad Band 

Mitennae. ^ 

PKKIOVlOAh Raaiotechnika, J 2 j /HiV 

Isimied; 2 / ysvier/ed: 9 / 

Th.r. .ro .Mch ..ko it s°,r;r.Strw i”‘ 

It. raws. Tb. ffst t..* .». .oWf,'; i;;'.. "h i 

crld.. If, >.«ov.r t„ Vibrator. ■,:ith mic aa- 

ternrS’th^ tynriia Gb^lThic characteristic of the ran^c of faia - 03 an- 
tenna in the vertical plane is compatud ne oeine: 

( n, tMi... °- 

The autir compares the “^3 an;«nna with 

«ith the thrio 4 -^ave^^olln"is a^aiay twice as high as 

:ft?:the’ol 5 «C^ 2 !f;harthe amplification coefficient in modified with much 


Hadiotechiiikaj Jit fasc. 8 , 29 - 9 ^ (19>-0 ^ 4 . .^ k vaIu© 

,„.tor ro*.laviV .;t..l. t„c ..v. 

ii ll o™tS S tl.' tood.r. ..nd th. v.l». of tb. c,.ffici.»i of tb. 

oropaGatod* wave in. the feeder may be found in the wave b.i.nd. 

;he . 03-2 StiSaVbrfixed 

height oi mast 5 ,d. 4 cj in forr of a suiuoary the author siain** 

?“i“ ttatr^uh'Sti”*?.!:"^'.;..: tbo .ow 

o^tL space, which fact is of considerable importance when buil.inr ra.io 
centers. 


IKSTiTVTIOh : 


Sanitized Copy Approved for Release 2010/11/04 : CIA-RDP81 -01 043R0008001 90008-1 




Sanitized Copy Approved for Release 2010/11/04 : CIA-RDP81-01043R000800190008-1 



SUBJfiCT / PHYSICS CARD 1 / 5 i’A - 1509 

A J '!? 1: 1 QK. ^ 0 > j tX K B I* rt T 5 < « i • -v •* « , ' 4 > ^ 

TITLE Thi^ory and Computation of a Modulator Operating;- Accorciinii 

to the Principle of Frequency 
I'i^RIORICAR Redioteohr.iks’, .H, fasc. 8, 3'J-91 (1996) 

Issued: 9 / 1956 reviewed: 5 / 1956 

‘^uch ffioeuXetors si.re chc.ructoz’i'.sof^ bj’ e very low sensitivity threshoxci* ixie Sia^* 
metiisation curve of the care is approximativcsly daacribcd 5iy the forsaula _ 

3 » (. iirc tg + a 11, fro:n which, after soveral trausformationn, a formula an 
diffioasionlesss units is obtained: ,.2 

b. , f 1 •!■ 1 ) 


vrE 


KosultG have been repreaerited by curves as follov: 


}; Dene once on 


and in depend ence on h,, in the case of different 


Xi ^ J., . , 

h^«const« These ci;rvcs i)«how ?hat the first fornju'ia actually holds cood. approxi- 
mately for all modulators without exception. The lainimuin signal is determined; 
la) By the influence exerclG^^d by the imbalanced character of the modulator^ us 
it is impossible to obtain tvio cores of identical geonietrieal diaensrous and 
aiaAmetio'characterir-tics. It is therefore neoessiary to select such cores lor 
each moderator as differ only little in thiG respect. 2.) By the drive ox the 
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zero, which if 3 eaur 3 ed a) by the exterior magnetic fields; the deersaa© of the 
influence exercised by them is attained by the selection of a suitable ^‘agn©- 
tio screening, b) The existence of a second haririonic in the^feed voltage, xhe 

latter must not be allowed to become greater than (10-1u0) ^ (iJ^ 


oendence of the degree of identity of the modulator core). 0 ) The hysteresis 
Phenomenons which is the essential cause of zero drive. The curves show that 
"sero-drive as a result of hysteresis may be eliminated by solectirAg the corres- 
Bondlng voltages of the alternating field. 

^.) By the noise made by the j^agnetic raodulator, the iniluence of v?hich al^^ayo 
remains, in contrast to the two aforementioned factors; the zero drivo and tne 
influence exercised by th(iuribalanced character of the modulator, which may oe 
reduced down to tha level of quite insigixlf leant quantities. The noise deworm- 
ines the final value of sensitivity of the lowest throshold tlmt may be attainea, 
Magnetic noise, in contrast to electric has hardly been invostigated at 

allx The following cui’voa were plotted; 

^ *^nois© 


(sensitivity^ 


(noise voltag-e) and 


in deneadenae on the amplitude value of tho voltage of the alternating field 
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1;^ of th© excitation for jnodulators with a core of nickel® glnc-ferrlte* Hext, 

- the dependence of and of the noia© level noisje shown for a 

[. Russian kind of ncl;/bdenum“parmalloy at f « 20C0 As with increasing; the 

exoit©.tion capacity of the jnodulatcr and the content of the hig-hest harmonic 
increase at the output j it is often not advisable to reduce t by increasing 11^ o 
If T is to be reduced and, at the sajne tiine, the minimum wenoitivity threshold 
is to be secured, it is beat to reduce the cross section of the core. There** 
r fore also the influence exercised by the shape of the curves as vveli ae that 

exercised by lo^d is examined# It was feund that In the case of a constant 
7 ratio between the load resistance H and the reactive reel stance of the winding 

^ of the modulator the power at the output of the modulator is directly pro- 

1 portionai to the vclxme of the core and to the frespaoncy voltage of the source# 
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On the Problem of Determining^ Oscillations 
Haves in the Tiecimeter Band. 

Kadiotechnika, 1 1 » fas® df 

Issued? 9 / reviewed; 9 / '^996 


Autogenerators for 


The attempt is made to doternine; the point of time of the creation of oscil- 
lations in the autogenorator^ the value of the initia.1 amplitude of seIf-oa«^ 
clllaticn, noiseo in the autog:onerator until oscillations begin, as well as 
the possibility of dlni5*>ishing the average delay of the high frequency impulse 
and of reducing the ’hioattcring^’ of delays. In autogenerators the process for 
the determination of oscillations can be represented by four sta^^es. In the 
first two stages ouper-hi ‘ h-frenuency nonstationary processes are rendered 
more difficult by lax'ge angles of the pasnago of electrona, because voltages 
at tube electrodoo are low« In ti:io case the excitation of the oscillation does 
not occur at the end of tli-a first stcige, but only after the angles of the passcig; 
of olactrons have adjusted t.hemsolves, ?ir>d this takes place in accordance with 
the phase equilibrium in the autogcneratoro The increase of the- woricing fro- 
fiuexicy of the autogonerator (in the case of a constant steepness of front of 
the feeding impulse) leads to the initial conditiono of solf-osoillation being 
determined Hiainly by the noises of the partial effect beginriing from a certain 
frequency onv/ards. Theoretical- and tost data are in agreoKaont; The initial 
amolitudo of Bolf-oscilXatioiiG is determinod by pre-oseiliation noises of the 


Kadiotechnika, 11 ^ faoce 


92-C3 (1956) 


partial effect and is of the order of a millivolts the initial amplitude of 
free oscillatioits receives FiOt more than 4**’6 mV, and the free oscillations at 
the beginning: of the creation of self-oscillations practically fade out. If 
the back-coupling for the excitation of oscillations with an anode voltage in 
the impulse « 1000 V is an optimum, self-oscillations are produced at an 
anode volt.-ige of about 150-200 V. The end of the first stag:e in conaeotiori 
with the determination of oscillations corresponds to an anode voltage of 
40-42 ?« Tables for various anode voltages were set up both v^ith back-coupling 
in action and also with baok-ooupling out of action. ]3y means of a test 
GOI^IOROHSKI»S thesis was confirmed concerning the existence and order of 
magn&tiide of the frontal scattering of the high frequency iispulse in those 
oases iu which the initial conditions of the excitation of self-oscillations 
are determined by fluctuations. 


iKBTITlTTIOB : 
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A^THOE imomriCf l.m* 

I'lTLK 'Ph© Computation of Parasitic Capacities on the Occasion of the 

Counting of a Radio Apparatus from Printed Elements^ 

PEEIOBICAL Radiotechnika, 1J[, face. 8, 64-70 (1S^56) 

I B sued; 5 / 1936 reviewed; 10 / 1956 

The application of printed schemes in the production of radio apparatus is on© 
of the best ways that lead to the mechanisation and automatization of the 
mounting of radiotechnologioal produces- In the present work methods are de- 
^icribed by means of which it is possible to carry out the computation of para- 
sitic capacities between printed conductors for the moat typical configurations. 
Also the formula for the computation of capacities between the printed oonduo<» 
tor and the apparatus body is deccribodo For the setting up of the formulae the 
method of conformal representation is employed- Two concentric linos are taken 
as a basis the capacity of which per unit of length is known and. which may b© 
expressed by the formula; ^ 2nt 

where and ar© the radii of the exterior and of the interior conductor re- 
spectively. For purposes of the examination it Is assumed that the thiokneas of 
the conductor is smaller by a multiple than its length. If theo© conditions are 
satiofiedp all characteristic configurations of the conductors can be con- 
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foimally tranaforn^od into concentric lines with the help of elliptic functions. 
Once the formula for conformal representation and the formula for the capacity 
of the concentric line is Vinown, it is possibl© to obtain the formula for the 
capacity of the conductors of the various configurations. 

At first the capacity between parallel printed conductors of equal breadth lo- 
cated on om side of the insulating plato is investigated. The latUsr are lo-* 
Gated on the plan© w and are conveyed on to the concentric line on the plane z 
by means of a conformal representation. This is done according to the formula: 


In z V 
w » on ( K , 

where Sn is th© elliptic sine and In is R » ti . The quantities K and K’ are 

K ^ 

completely elliptic integrals. If we denote 7 ;, « G- we obtain 

u * 1 

C « 6,85 ] 


If th@ conductor and the conducting plane differ considerably in broadth> we 
obtain: 

C - 17 , 7 f Cg 

Koxt, the capacity between parallel printed conductor© is investigated which 
lie, one beneath the other, on different ©ides of the insulating plane. For 
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aIJTOOH KULIKOWSKIJ, iuA. 

TITLB '^ransitron Generator as a Levioe with Back«»Couplin£^ 

PIIRIOBICAL Hadiotechnikap 1J_5 fasc. 6, 71-75 (195^) 

I issued: 9 / 199^ reviewed: 10 / 195 6 

The basic characteristic of the penthode in connection n'ith transitron oper- 
ation is a curve which ropro 3 ents the dependence of the current of the second 
ijrid on the voltage of the third grivU In the Crase of a reduced janode voltage 
this characteristic has a declining branch which is utilised in the transitron 
scheme B« 

In the case of such an operation, tlie points: third grid - cathode are counted 
as tube ’’input'* which has the control voltage* As "output”, where the control 
current flows, the points are: second grid - cathode* An equivalent scheme of 
the tube for transitron operation maj take the form of an active four-pole with 
a current generator* The rcoiiitB obtained w^ill diffs^jr from those obtaiiiea v/ith 
an ordinary tube used in the oru'ie \my mainly by the negative ripe ^^nd, to a 
small extent, by other values of interelectrode oonductlvi ties* The transitron 
scheme with a common third grid and also with a corarnon second grid must have a 
negative initial oonductixrity* This in.^ces it poasiblc to construct autogeneratoro 
vjhich utilise negative ccnductivgjties. 

?3ie most wide-spread are transitron generators v/ith a common cathode and an 
artificially fitted exterior back-coux)ling by vmich the tube receives a negative 
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conductivity from the input side* - A forirula is set up for the detailed in- 
vestigation*^ of the influence exercised by various factors ou the stability of 
tho generator* The capacity between the 5* grid and the cathode is not high 
because the tv/o first grido produce a screening effect* Here there are two 
extreme cases; That of frequencies of more thaii several kc and that of low 
frequencies at a not very high capacity C. In the former case the effect pro- 
duced by the reactive component of input conductivity is equivalent to the 
effect produced by the low capacity Zy. (third grid « cathode), and is inde- 
pendent of the mode of operation of trie tube. This gives proof of a great 
stability of the frequency and of the impossibility of controlling frequency 
by means" of the tube. In the latter case the negative active component di- 
minishes considerably, which renderes self-exoitation difficult* But, if the 
latter nevertheless occurs, frequency stability yet remains low* It Is poo- 
sible, by modifying the operation of tho tube to control the frequency of 
oscillations* It ia therefore necessary, in the latter case, to increase 
capaoitios in order t6 obtain conditions that are characteristic of the 
former case* 


c 


KSSTITiiTIOR : 
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TITLH The :ill Mrdonv, Scltintific Session, Dedic 

DHEIODICAL Radiotechnika, 1^1^, fasc. 6, 74-77 1^35^) 
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A.n. SkKkJONO.' discussed the nicthod of investigatinr transition nrocosses in 
lino-ir s^sto-Tis as ch.e.racteris:ed hy t-lieir frequency charactoristioo* The jtiethoa 
is characterised hy the approximative computation of kOUhlhhdd inteyral® 

U,Io d^IiiAKK, JU^K.hAKhAUOir j and L. P. ddShO^VA examined the system vvith delayed 
ackcouc-Iinp vfhile takiur account of dispersion and nonlineax’ity , and ooxaiined 
exrerirneiital results 'uhioh confirmed the theory. 


D, nomoyrarn for the solution oi 


lalysiiS ti i ^ .'■'v s , rViiiCii i.iahes xt 


rosaible to explain the general properties of fourpoles. 

f,l,dI?jdC. had the task of findinr the quantitative relations between die- 
turbanae-proof tranamission ana the paraaet&rs of the- code to be nsed for the 
binary reproduction of a perfect coding acoordinp; to . ^ ^ ^ 

I*f « TURB0..IG in '‘Some generalizations of KOTihJYIKOu U; tueorem’^ dealt witn the 
arialycis of the time function whion has an unlimited frequency cpectrum. 

A. Ao f iff vhJf CevL- Spoke about the probleiu of the inilucnce excrcii'oa ov tne xlat 
dielectric layer on the field of the linear current. 

V- . A,Gfv0dKdV/p spoke about the ^'approximative computation of the propagation, of 
electromagnetic waves by mea^is of the grid method-'. 


kadiotochnika, Ji, fane, d, 74-77 (19D6) CARD 2 / 2 PA - 171?^ 

h.G.TdidPi.; examined t}:e problem of i;he diffraction of surface waves on a serai- 
infinite slowing down structure. 

JU»T,c’p: .'li JAf 01 invostirated the detectors of low inertia for the ourpeso of 
r^casurinp: freauency c’uirHCteristicc of connectinf' ohannsis within tne range of 
from 170 " to 4C-i c*. 

T.P.hlChAlhOi spoke about the application of pieaoquartn rcsonatoro in the 
technology of rx'equenoy sta.bili cation. 

1 .i.lixk-hO.i dealt 'with tine theory on the accumulation of noises and fading oB 
the orincipaX radio lines. 

Jli. 3 . ar.alyaad the aoouauiation of fluctuation iiiisas in considei-ation of 
the influence exej'Cised b;, amplitude limiters. 

S. ..IMvCbIC showed th-at the essential characteristic feature of tiie telap.hoiio 
channel of radio relay lines is the voltaee of the noise. 
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‘ii AUTHOH No Author mentioned 

I a?ITL£ New Books. 

PERIODICAL Hadioteohnika, H, fssc. 8, 79-80 {"^ 9 ^ 6 ) 

Issued; 9 / 195^ reviewed: 10 / 195^ 

The successes attained by electrovaouum technology. Under the editorship of 
G.A*TJAGUN0W. Gosenergoisdat. IrU-L. 1936, 2^6 pages, price 10.23 roubles, 
f Articles containing a survey of various eleotrovaeuuja devices. Types and com- 

. putation methods are described, properties and physical phenomena are 

: mentioned. 

- ly N.A.KAPZCW. Slectronica. Second enlarged edition. State Publishing House for 

techriical and theoretical literature. M., 1956., 439 pages, price 10,13 roubleo. 

(physical bases of radidtechnical electronics). Problems dealt with are: the 
P technology and production of electron- and ion apparatus in-so-far as this is 
‘ necessary in order to be able to understand physical processes. Some knowledge 
of physics and quantum mechanics is necessary. 

I.; Vi.O.BUKLEB, I.N.WALJAEW and JU. I .HABIHOVvIC. Amounting of radio apparatus. Gose- 
nergoisdat, M.-L. , 1936, 312 pages, price 11 roubles. Mounting of various 
1 : elements, building groups and entire radio plants. Control methods for mounting 

I and checking. Material and tools for mounting and. assembly. 

I Collection cf works of the Leningrad Electrotechnical Institute for Communi- 

I 

M 
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cation. Swjasisdat, M. 1935> ^*70 pages. Free of charge. 

I.M.SSMNOVv : “On the question of the formation of nodes in municipal telephone 

lines’*. 

E.w^SKLJACHA; “The analysis method of the stability of linear electric systems”, 

O.A.#30BOLJOW ; “The structural principles of the electron-automatic telephone 
exchangee** • 

K.H. LlpEDEW : "On the computation of amplitude correctors”. 

E.lV.RlfeOiV : "On the question of the reflection of long radio waves of the 
ionosphere** . 

A.S.l'EADIH and W. A.0LEND3JCIJ: "On the frequency characteristic of the aircraft 
spider-antenna. *’ 

iV.A.CHA 2K2LEWI6; "Cascade modulation, its application and method of computation' 

V/,3.RALSCKK0V/: "Input chains in television receivers". 

A.M.SAJSSDNYJ and N.H.PAWLOW: "Some questions connected with the measuring of 
nonlinear distortions. " 

W.3.ROMAH0V/SKIJ;"The determination of the set oharaoteristie in the electric 
circuit which is switched on to a periodic voltage and Is ex- 
pressed by a partly steady function." 

A.F.GAV?RIL0W; "The application of the method of approximative iterations by 
PICCAKB for the integration of some equations of mathematical 
physioe*" 
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THOICKIJ, 

The X’^ropa^^ation of i;3.trashort vVaves at Groat Distances Be;/ond 
the Horizon* 

Eadiotechnika, 1 1 <, fasc* 3e 3-20 (1;936) 

Issued; 6 / 193^ revievred: 9 / 193^ 


Here the tropospheric propac'ation of ultrashort waves is etudied under the 
assumption that pheBomenon is due to lotidnary and turbulent properties of ^ « 
After corresponding experimental data had been collected it became clear 
that, besides irregular '‘voltage jumps'' of tlie field of ultrashort waves at 
great distances (beyond direct visibility) there exists in quite a regular 
manner- a certain and rather conctimt level of the field strength# Though 
this level is low, it surpaassa many times the level predicted by the 
f rac t i on theory • The theor ie s of the scatter in g of ultraahort waves assumed 
the atmosphere to be homogeneous and isotror^ic, but neither is the case# The 
atmosphere is anisotropic even in low altitudes ‘.yith respect to inhomoge- 
ncities of ^ • In the case of the small sjxglea of irradiation occurring ±n 
practice the vertical iahomogeneities play the moot important pnrt in con- 
nection with the propagation of ultrashort waves over long distances. The 
pul sat ions of E are represented with the help of chance functions. ‘T-i^ore 
follo\rs the dete rml nation of t he, a verage . f str Qn^':th which is jp^^^duced 
by the inhomogeneities beyond direct visibility. The field strength depends 
only little on the wrave length and also only little on altitude. The latter 
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is the case particularly for long distances. 

On the stabilltj of field st re ngth; The total field is created by the 
superposition of very maiiy waves with chaotically changing phases* The 
amplitude of the total field then obeys HiiLhlGu^F distribution* The 
of solidification” is proportional to the wave length and inversely proportional 
to drive valocity and the distance up to the point of reception. 

Qn the distortion s of the signal ; The average value of the field strength of 
the reflecte<r*wave depends only little on frequency, but on tho oocusion of the 
transmissioti of the signal distortions nevertheless occur. The principal dis- 
tortions are due to the fact thc-it at the place of reception waves with different 
distortions arrive. Besides, the theorem of .rOLFOGOROV-OBuCHOV holds good only 
for the average values of A ^ * The distortions connected with rapid 
"solidification” need not play an important part. 

COMlax i son of the results obtain ed wi th expexiiaental data; The experimental 
data oancerning the field strength of ultrashort waves and their dopondenoe on 
altitude agree well with theoretical dependence. 

In the appendix the iahomogeneltles of the diolectricity constant of the 
earth-<*near stratum of air are discussed. 


IKSTITUTIOII : 
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1?he ivlethod of Itarmonic Eiyxithesis and its Application to the 
Problems of liadiotechnologj. 

Radiotechnika, H, rasc*5, 44-1)!? 

Issued s 6 / 1956 reviev^ed: 10 / 


I harmonic syt/vesis is the opposite of harmonic aualjcir? and 
is based iipon the followixig: Given are the arbitrary coefficieiitf? ond 13^^^ oi 

a h'-2'’Tnonic “''jolyTiomial .A . (4-..cof? kjr -f cin kx) and repulrod is the 

0 ' 'K n 

xunction f( 3 r), which reprasor-ts this polpmomial on an unlimited domain. The 
special properties of tiie function f\y:) must be named in each^case* Vhe carry.- 
inc out of harmonic analysis is basod upon the followiiig: f{^) must contain 
one 3inr;lo steady variable and be better suited for computations and an<alyjical 
invostlrationG thari the trigonometric sum. In the functional y » i; Lvi^x) j 
(where h is called modulating functi.rn and v initial function) sin x or coa x 
is chosen as initial function* ’'‘he modulating; function -Tiust 1)0 selected in such 
a manner that it reproduces the properties of the coefficients of the poly- 
nomial. Thusy the r, 7 odulating function :.'(x) must be deterralned from th.e assujoaed 
coefficientG of tVie harmonic poIpiioKiial. borae auxiliary theorems ai’e discussed® 
Aecauae of the poooible transition from a harmonic polynomial to a trigonometric 
power polynondal it is possible to pass over to a composed periodic function® By 
riecins of the nothod d.GScribod -m equation of the curve to be synthetisod may be 
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obtained in closed form vvith respect to a steady variable* The specialities and 
possibilities of the essentially numoricai method are demonstrated® 

On the occasion of the co mputatio n of tranBit ion pr ocesses by the method of har- 
monic synthesis the complicated nature of the system is of no importance if the 
frequency characteristics are known. The frequency characteristics may also be 
given graphically or in tables. 

As an exa mple the determination of the equation of the curve of the cut;>ut voltages 
of in^elementary hC-circuit is studied at the input of which a periodic ''rectan- 
gular*' voltage is connected* 

hext, the oe mputution of the c hara cteristic of . a npXil from an 
assumed f ornTof the transfol^mation is "discussed. The period of the primary 
oscillation and the FQURIIH coefficients of the output oscillation arc* known* 
Required is the modulatiJig function, i.e. the coefficients of the trigonometric 
power polynomial* 

an appendix contains formulae for the computation of the coefficients of tho 
trigonometric power polAmomial and a harmonic polynomial* 


aroTITUTIOK: 
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Experiments in Connection with the Enriohaent of Heliujrj with the 
^sotopo H©'^. 

:i\irn.ekf?p.l teor.fio, faac. 5^ 650-854 ( 19 D 6 ) 

Issued: 8 / 195^ reviewed: 9 / ^95^ 

The iiiia of this woi'k which was b 0 ip;un in 1949 ^~nd was frecuontly interrupted 
was the construction of sufficiently productive devices for the purpose of win- 


PERIODICAL 


nin^ the isotope from a mixture with and ite purification from He*^, 


at 1,3 


K A 


loE 


at 1,6° A » S.loE at 2,0° 


6.10-^ and at 2,1 


5 .10-^, 


II?3TITOTI0K; Institute for Physical Problems of the Academy of Science in the 

osra. 


first device consisted of a DEvi'AK vessel vdth 
liquid helium which the He-^ is obtained. It permits enrlciiment up 

to i*e# by the 10^«‘fold, which is, however, not enough. Besides, the device 

doe© not work continuously. A'ltlv another device which works continuously, th© 
helium, is introduced under atmospheric pressure* Tha was led off through a 
filter In form of a superliquid flow for Jhe purpose of anx'ichtment by thermo*- 
os^moBls. Besides, the gas enriched by was led off by mcaiis of rectification 
on the tube* The helium is in an exterior DEV/AH vessel under atmospheric pressure 
and is, according to necessity, replenished from a llquifier. The device is de- 
scribed in detail on the basis of a drawing. In the interior of the BEtAE vessel 
temperature was kept on a level of from 1,9 - K* The Tie'^ was completely r©««- 
moved within the limits of error, tuid the enrioiiment coefficient may be put at 
2.1 o4. 


Eurn.elcsp.i teor.fis, fasc.5, 850-854 (1956) CARD 2/2 PA - 1317 

Ssti mation of th e efficieniifcy of separatipn meth^^ At first theoretical delib- 
erations concerning the estimation of the separaHng coefficient of H®"'’ in the 
case of suporliquid infiltration are discussed. In the case of a length of filter 
of 1 » 5 cm one obtains the following values for the separating coefficient A: 


wiiich means that at 2 K. the separation coefficient is largest* In practice th© 
separation coefficient is lower because of interruptions of the px’ocess with oon- 
tinned diffusion whilst the superllquld flow ceases, and because of imperfoctn©©© 
in tha filter* The enrichtment caused by thermoosmosis cannot continue up to any 
degree of concentration* Therefor© the enrichment of mixtures beyond 10 li©5 and 
th© purification from is best carried out by means of rectification* As a re- 
sult of these deliberations the volume of experimental work could be considerably 
reduced in connection with the construction of oonoentration plants. 

In conclusion the concentration devioe was diaoussed on the basis of a drawing* 
Its mode of operation is similar to that of previous devioea, but the reotifioa- 
tion oolu!5!*.n was oonsiderably increased and rectification mainly took place In 
this rectification column* 
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author OAYRILOV, 3.1., LASARiSVA, L.S. 

fITLH *13^0 Yields of Photoneutrons of Medium and Heav^ Ruclei. 

PSRIO-OICAL Zurn.oksp.i teor.fia, 30, fasc.^t 635-*06l (193^) 

Issued: B / 195 '^ revTevtfed: 9 / 193^ 

The yield of photoneutroiiB at various maximum of ,)" ^brems^etrahXvHig f rom 

the threshold value of reaction ( i%n) - A up to h «-■ 27 lor (>ap 2 n,Cc,J, 


cla'otron 


'Fras measureo.. ine 
Ahjoical luGtitutG 


\ (I ^ Hiax 

These measurement o v.'ere carried out «'ita the 
utG of the Acadoiny of Science (for 30 KeV}, which 
(i-*- nrs 002* BGCond. The samples to h© 


furnishes IRQ .j -momenta of 20 sec duration each per BGConci. me sa^mpiee - 

irradiated were fixed in the center' of a pax'axfin block and the slowed down I 

phetoneutroriB were registered at certain intez’vals of time betiveeiJ. tne f -momen a j 
by means of an iorti2;atlon chamber filled with BF;,. fhe curves obtained xor ^he ^ 

r-hoto.aeutr§n yield arc illustrated by diagrEins. i'rom the intogral c^es of the i‘ 
neutron yield it is porssible to ooKpute the cross sections of tue pnoioneutrons 
0 for different energies of the f -quanta. The following characteristic veluea ^ 

n ' ' 

of the obtained cross section curves ax'‘C shovrii in a taole: cross section 6^ gia.x 

in tiiC' niaximua, the energy correspomiing to the maximurt cross section, ^ 

the half width of the curve, £ind the total cross section. The total cross ssotron© 
and the cross sections in the oiaximuia increase in a similar manner with growing ! 
,t( 9 ^'). rough approxi!T\ation the total cross section, which is expres&ed in / 


Yura.eksp.i teor.fio, fasc. 3 , 833-661 ( 1936 ) 
ov barn, is connected up to 2 ? with the max 


vith the maxinun cross section 


the relation 


ff d;i 


The absorj>tlpu_or^.s_aey3Uons„o^ f Y',' 

Esaisurid ' phot oneu iron cross soctioiis are ,ny + 

..vn o'trfaT'o <TO n^irn'hs 


. -T^f Y'' . /V {j . Here n(F*) denotes the o.verage r»u!nbe'r of neutrons 

:ri?tidHyHhe';;;ieue;at ine oxepation 

+^p ot-iti'^tical theory) of the relative probabilities ( f ,n), ... ana oi 

r7v\b‘ different excitation energies, the curves of the absorption cross sections 
c :0-) of thf f-SuSa are obtained! The relative yields of the reaction which 
were experinentally measured for various Isotopes agree well with theoretical 
values 'The threshold values of the photoneutronic reactions which are possiole at 
iStabon energies of up to 2? mV are shown in a table. At energies of more 
thar^^O He? the^oross sections 6^ have a itotioeable size. If the absorption of ■ 
^ -Quanta is based on a dipole-like aeohanisn, a qualitative agreement of e*- 
olrimlnLl and theoretical results is obtained. 'Che qualitative oomparison 
makes it necessary to measure neutron yields at higher energies, this work Is s 
best, carried out with monochroBatization of measuring. 

IHSTITUTIOI; Physical Institute "P.M.LSBiDKV" of the Academy of Science in the ; 

0S5R. t 


p' 
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PS'.I01)XCAL 


USSH / PHYSICS 


CAHP 1 / 2 


ACH1E2;KH, a.i,, poloyih, k.v. 

Qn the Theory of the Aavelike Motion of an Electron Plasma* 
Zurn*eksp#i teor.fis, 30 # fasc# % (193^) 

Issued: S / 19!)6 reviewed*. 9 / 1956 


This v/ork deals with a general investi^^atioii of the nonlinear \¥avolike motions 
of an electron plasma at any velocities of the electrons. On this occasion 
temperature effects are not taken into account^ i»e# the temperature of the 
plasma is put eqv\al to zero. Under these conditions the t?tate ol the plasma 
cannot be characterized by a distribution fimotion but by the electron^ density ^ 
which depends on the coordinates and on time. Some conclusions also relate to 
the fact that the plasma is in an exterior raagnetic field. -f 

For an infinitely extended j^lasma at first the basic equations for i!» and 
the density n and velocity?' v of the electrons are written down, here those 
motions of electrons are investigated in v/hioh all the variabl^^quantitiea 
occurring in these basic equati^ons do not depend separately on r and t, but on 
the combination~ir - Yt. Here i is a constant vector and Y a certain constant. 
These basic equations are at first ax^plied to 

and can bo solved by successive apx>i’oxi3;iatioiu The longitudinal ^anu transversal 
oscillations are de-coupled in first approximation, but in the foliowing approx- 
imations they ai’c-i coupled* Thvis, inharmonic oscillations are obtaineo,. 

Hext, the longitTid4nai^_qjci^na^^ are investigated in a plasma without any 
restriction to** small ainplitxides of oscillations. T>,q period of the longitudinal 


^urn.eksp.i teor.fis, jO, fane, i;, (1S56) CAKL' 2 / k PA - IJI? 

oscillations deponi’s on the velocity amplitufle u^. i’hs aost simple cases are 

limiting caaep of large and small velocity amplitudos. In the case^of average 
u T S’ t - Ir/’Y and the velocity j.>eriod can be expreaned by elliptic functions. 
Transversal oscilla tions'. In the ca.so of purely trajasversal oscillations the 
electrons aov'e'alo^" closed orbits and only waves with circular polarization 
are possible. In the case of snail iifjplitudes transversal lineai-ly polarized 
oscillations occur, 'fhe magnetic field ii is parallel to the iuoiacn-tum o. tiie 
electrozi. hext, nearly transversal oscillations are studied in whion the orbits 
of electrons are nearly circular. .... , 

The investiiration of the general case of 

oscillations ia a very difficult problem which can be solved only in some 
liStlii' ^iises as e.g. if P » V/c and p 1 are large. The cases p >> 1, 

5“ 1 and the case of high energies with arbitrary p are investigated indivldu- 

ally. 


IBSTITtlTIOh; phyaioal-teohnical Institute of the Academy of Science of the 

Ukrainian SSR. 

State tlnlvei-.slty of Chfirkov. 
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C.VrtD 1 / 2 


the Theory of Hyperons 


:^urnaQksp«i teor.fis, fasc« 5 > 951 ‘* 9‘>3 (^ 936 ) 

Issued 0 / 1930 reviewed 9 / "*936 

Here the nucleon is oonaidered ao a system of tvfo hypothetical paxtxcles 
('^m-particles”) which are In intoraction throupii a field of force )( • This 
raodel is distineuished from the hj^drocr^sn atom hy the fact that the field of 
force is not GOUL Blj-like and differs also from previously^ studied potentials 
f YUKii.tA«i>oteutial etc*';. This field V could have a potential 

V(r) == „ (ii.a/p 2 ^ and could satisfy the equation 

(f 7 _;”px'‘'‘ -y)(x-xP) - - 4 riai. Here r denotes the diotance frosn the 

source, d - trie y-chs.reo of the aourco, A - a certain pooitlye constant 
■"eleiTientary lenyiA". Hron the oliyBical point of viov/ it rr.ust lie pointed out 
that there' is no fi'ee t -field without sources, fhe quantization of the above 
eqtiation can produce noAtato with a certain fear nomentun! but only states with 
a certain four Koraent. hbove all, no atationary states with a oei'tarn eneigy 


V(r) “ " (na/ 
source, d - t 




h \ 

' ~ 

T ( x^y: 


O' ^ 0 

’ '' A 



d - t 

lie y -ch 


3 of the 

aoux'co 

.tary 1 

engik” . 

fro: 

i'\ the phy 

si cal ' 

;ere it* 

no fi'ee 

1 

-field Vf 

ithout 

can 

nrcduce 

no ^ 

atato wit 

h a ce: 


correspond to this equation, therefore it is also not possible to detect 
poasibly existing particles of the X "*11^1*1 with counters, >rilson caahioero 
etc. ihie ubove r)otentiai can be considered either as a fourtu componeat of a 
four vector or as a scalar or pseudoscalar i the first possibility is of greater 
interest* 


ib^rn.eksp.i teo'x%fi3,J£, fasc.p? 93'^*-933 ('^93'^) XAHl d / 2 ra - 1 

liexty the field equation is given on whicli occaoion tne spin of these hypothe** 
tioal particles is neglected* These particles are assumed to have the same 
mass m, a Y -charge, and a meson charge V - g/2 ( c - inesoi* charge of the 
nucleon as a whole). Interaction with the elec ti’omagr.e tic field is neglected* 
hext, the field equation for the nonrelativistic x)art is specialized* i.itn an 

CGf only nucleons of the type ”(m- ^)-atom8 are possible because of 
a^/c ^<^1/2. The binding energy of this system would amount to t. = 43‘>*f .vieV and 
A « cm. above conditions, contrary to '.l.;i* AAiiKO c , l)o;rl.Akad. 

hauk 101* 51 (1^35) lead to a”d.i3sociation‘’ of nucloono at energies of laore 
tha^dblTTIeV, on^hioh occasion the m-particles would be found among the heavy 
mesons with ^ I40C m • The dissociation level is above the mass of the hyperon 
i (its mass is '^^2570 a , its excitation energy a. 3^0 tteU). The excited states 
ol the nucleon can be computed only numerically in this modol. Only coupled 
-tatea v^ith 1 « 0 (1 - orbital momentum) and different main quantum numbers n 
are possible* Apparently there exist only few (5-4) states. The 

rules oonneoted vdth interaction with the meson field may possibly facilitate 
■an explanation of the rather long life of the hyperons. If the spin o. the 
ra..particles is takon into account, an analogous if somewaat more oomplicated 
«eiiberatio»i is possible. 

, -i< m- .jnj-nj . T.i,valcal Institute of the Holish Aoadoniy of Science. 

toeslau University '> 3 .i 5 .iB!!T'’ VROCLaV (Breslau) 
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VDOVIN, JTJ.A. 


CARD 1 / 2 


FA - 1521 


'^je Kxcitation of ’’Nuclear Starch’ lay /^-Quanta, 

Zurn^eksp.i teor.fis,J£, fasc.5, 955-957 (195^0 
iBSued: <3 / 1S^5^> I’eviewed: 9 / 195^ 

Here a peculiar .^.echanis^^i of such an excitation is investigated, in which the 
quanturi" produces a virtual r/iecon pair at a lar^e distance frorfi the nucleus, which 
is then absorbed by the same nucleus and excites a ’’star'- .vll this refers to tne 
domain of high energies >> A^( - frequency of the quantum.,^ rest masG of 

the meson). The method used in the previous work, 'by Ju .A. VDOVIN , ;aa‘n. eksp. i ^ teor» 
22f 7^^ ( 195 ^) suited also for the present case, i. 


the cross section 

can' blTdaterB'iined by means of the matrix eleiaent of the radiation transit.iono 

The Jiuclous is assumed to he ’’absolutely black” with respect to piori,s,^and the 
result is generalised for semitransparent nucleic The expression ior the matrix 
elGKent ia explicitly eiv««f as also the cross sections of this- proocBs. The qa« 
of conservation is used because, in the cacje of the process stuaiec, 

mesons aro 


on the occasion of the production of a free pi on pair, 

reat distances r H 7 1/ from the nucleus, 

^ , 2, I I 


a. B \i oil 

created mainly at g: 

:.Vith logarithLUC accuracy we obtain d {cO'p.ru 

3 l:a( In there l'ollov?s herefrom 6 « 7^)®( I 


With 

and 


with f « 1 o 


In this cas© the cross section grows logarithm 


2-arn. sksp. i teor.fis , JO., f asc. 5 , Oib-^y/ 


:3C) 


1321 


inicailr with tV'e ar.erey of the ^ -■'.uanta. The logarithM Is, however, due to 
the domain of large angles between the momenta offimcGonc and y -quanta, and 
within this domran it may be forbidden to neglect the ^'forrs factor" F. Ine 
cross section of the process with R>} amounts to 

1 ir'ru ^ '] />C /(u ) 1 • In this case the 

cross section therefore does not depend on the energy of ther -quantum;. The 
cross section obtained is Idontioal w'ith the total cross section for tuo 
duction of a free pion pair. The influence exercised by the ’’form la^ctor” of the 
pion can be determined by comparing theoretical conclusions wit?i experimental 
data. The results obtained can be g6norali3v3d if a semitransparent nucleus is 
assuBied, the oorresponding croac section is given, integration can, hoisever, 
not be cai'X’ied out in a general form in tnia case. Apart from those studied 
here, a number of other processes for the production of nuclear ’ stars” by 
means of 3^ -qumita is possible. In view of the fact, however, that, in the 
oase of the above described process a domain that is large as against the di*» 
aenaions of the nucleus plays the effective part, the process studied is 

.. « j. 3 ^ ^ A. « 4. V» 4 w * 


probably the most issportant at high energies >/ 


IKSTITUTIO,^; 
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PGEIGX/ICAL 


psii / PKTtUCS 
ZDAIIOVA, H»P. 

rhe Pemperature Dependence of Viscosity on Liquified Nitrogen 
Density being Constant. 

Zurn.eksp.i teor.fis, faso. 1, I 4 -I 7 (I 956 ) 

Issued; 9 / 1536 reviewed; 9 / I 996 

The present work extends the Investigation of this ter^perature dependence to a 
yoluminous X'ange of values of the density of the liquid coniprisirig values rang- 
ing from near triple point up to the critical point. As a test object liquid 
nitrogen was usecu i.e. a simple nonpolar liquid, 1*^0 systematic and thorough 
study of tnesG substances is interesting with i^espect to the setting up> of a 
theory of the liquid sitite of matter* 

dor these inveBtigations the Yiecosiniatez' de- 
signed by B,I.V.DiKIN and h. S. HU DAN'KO , :hirn,eksp,i teor.fisj £p, 323 (1933) and 
produced by the laboratory for low teuperatures of the Fhyelcal-Technicai" In- 
stitute of the AcadGJTiy of Hclence was used. The viscosity coefficient of the 
liquid nitroren was rrieasurad by the relative method. The 
distilled before condensation In the viscosimeter. 

illustrated by means of a diagram. On this occasion the values 
are represented as functions of temperature. According to 
VhKKIU and UUDIADl^O the tomperatur© coefficient of the viscosity of Ar and 
changes its sign when pmssing through the density domain neax critical 
density^ whiich was experimentally confirmed on this occasion. However^ the 
character of the teiaperature dependence of the vi^^cosity of liquid nitrogen 


Iquid ni>trogen was 


Durn.ekspei ti;or.iis, fasc, 1 > 14-17 (I936) CARD 2/2 PA - 1^22 

docs not change near critical denoityy but at about the double value of critical 
density. In liquid nitrogen there <ire two domains with different characters of 
the temperature dependence of viscosity, vrith densities q > 2 here de- 

notes the density at the critical point) its viscosity decreases with rising 
temperature (like in the case of liquids), but with q <. 2 viscosity in- 
creases with rising teaperatui’e (like in the case of gases. In the case cf 


density of 


0 , 6 0 ^ 


) viscosity does not depend on temperature. In a 


disigram (abscissae-density q, ordinates-viscosity I 7 ) the ffunily of viscosity 
isothermes is represented. In the case of liquid nitrogen all isotherines inter- 
sect at ^2 q, . At > 0,6 g/cm^ ^2q, it is true (with liauid nitrogen) 
that 17 a, i*.-w ^ ‘ 


fliis exponential law holds good up to temperatures near T. 


In the case of liquid nitrogen it is true that with q < 2 q^ i^cy/oT)q <0 
and with q y 2qj^ I 3 0# This change of the character of teinperature 
dependence Is pz*obably due to a change of the mechanism of viscosity# 


IK3T2TUTICP* : State University of OiUdi^KOV 
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Ajp jm ratus^ and gaiiiplee: l.1aguGtic ousceptibillty is rtieasured hy the method 

by means oX‘ an apparatus developed be bOhO VIK-hOhAhOV ano KiiAJIh^ho This apparatns? 
is auited for measijiring withiix tlie temperature ran^e of 12-jOCb'^K* ToTJiperature was 
measured by means of a cop].)er«conntaiitari tluei^rnocouple* b\?isceptibilit^- was measured 
at different -values of field strong; tb of from b0O‘-250O oersted. All sanudes ex- 
amined. ivero won by eliminatintj v/ater from the corresponding^ crystal hydrates* 


f 


r 


ilea sai*i nf: re suit s: The magnetic susceptibility of all 4 dehydrated sulphates w&e 
measured at temperatures of f r-oiii 11 to K* For the molar Emsceptibillty of 


hihO,) FeTO^ and CoSO. 


12 


liud pjd? respectively vs/as foundo nil. tnvse three 


sulphates have a charaoterlstio maxinnim of susceptibility at the TUhl-: Temperature 


for hiSO . ; 


21 


for 


Cop ^ 7 an.u 1 p <j p 


o ,, 


LOr CohQ , 


temperatxjres 


that are considerably higher than CUHlh-temperature the CUnlh-v. rule 
X ~ c/(X -r 9) holds good for all sulphates* The susceptibility of bubih in* 


crearses noticeably at temueratures below 


and it diminishes con* 


siderably at K, Varivous difforonoes as against the results obtain*ad by 


burn* OK sp* 


.1 


(1^6) 


the laboratory of 
Conclusions : The 


ii)ha are point 
y dehydrated duI 


id out ana 
■:>hates hi If 


o 1 SOUS sec. 


Fed 


ana 


paSvS over into 


the antiferromagnetic state at the temperatures ;7«f1 and ih 

The sharx’ break of the evirve- of tr.e tem>)erature dependence of tlie magnetic 

susceptibility ox CuTu , and the course taken by the curve below h be 

explained by the fact that below this tempex'ature half of the magnetic copper 
ions arranges itself aiitii erroinagnetically , The other half of the ions rD'snains 
unarranged and is responsible for the increase of susceptibilityo 


The tern jyorature clependonoe of the magnetic sticceptibility of CoSO^ deviates 


considerably from the CUhlu-hyuITb rule at low tempeiatures in the paramagnetic 
domain, and diiidnislies with abnormal rapidity in the anti ferromagnetic domain* 
This is explained qualitatively by the splitting up of the main level of the 

ion by the crystal fiold. ^ 

In the range of temperature of from I4 to 34 K the magnetic susceptibility of 

the which ie in the anti ferromagnetic state depends quadratioally on 

.4 

temperature. 


JKSTITIJTIOH: All-Soviet Scientific Research Institute for rhyaical-Technioal 
8Jod Radioteohnologicai Measurements. 
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i / 4, hiSICF} CAKD '\ / 2 . FA 13^4 

4UTU0H ZIK0y^,•VA, aoH* 

TITLw The Coefficient of the Upatial Absorption of the Second lioiind and 

Jhe Viscosity of the liorraai Component of Helium II up to 0,03^ 
FAHIUBICAL 2uriu ekop, i teor, fis, fasc* 1, 31 “ 3 ^> 

Issued: 9 / '5936 reviewed: 10 / 1^96 

Here the measurements of a previous ifoxk ( ' .He HJH.OV ^ HVA, Zurn.ekn'').! teox*.fls, 

22j 23'; (1935) are continued up to 0,B5^ K means of the method proviously 
v/orked out. Fiirthermorog the values and the course of teinpex^atwre of the kinetic 
CGofficlonta from 1 to 1j3^ F were improved by exact isoasux'inG. 

met hod : I'easi^rinp' uas carried out af^i before in cylindrical glass re- 
sonators by investigating the vddth of the rosonance curves in the sttiuding 
udves at the frequenclQR of 20H c and 4 kc. Three resonatorD of different sises 
v:/ere used, rhe tempex''atures belou* K v;ere attained by evacuating the helium 
vabors by means of tvK’^ pu-ups connected in series. The lowest temrjerature attained 
in the ^course of these ejcr.'eriraentc corroopondG to the velocity of the second sound 
22 j 9 ir/seOo 

Concl us ions : The tests carried out at tornpe-ratures of up to 0563 ^^ K. concerning 

the Ebsorptioiu of tl.e second oound fully confirm the corroctneos of the theory 


Conciu 


concerning 


ceveiopoa by 

?09 ( 1936 ), 

7n full agre 


Pi.LKUY, /Airn.ekGpo i teor.fis. JJd? ^ 37 ^ 

) '} j* ■ ’■y'l f r. f\ '■> ^ 

■ .= • !« » ^ J ^C. / » 

Spatial aboorntion of the second sound in- 


iXth tho theory the 


croases sharoly also belou 


cith diminlshin/*' tcnperciturei in this corinection 


7Mi‘n^Qki<0.i teor.fio, ij., faoc.l^ p1-3C Cp.. 1> 2/2 FA - 1324 

tlic losses caun^id by the heat conductivity of t^i,e He J I are larger by one order 
of magnitude than tiie viscous looses. 

The viscosity of the nor;rjui corTH^onent of the He II grov/s below 1^ H with great 
rapidity if temperature is reduced. The values of viscosity are, as regards £ib- 
solute magnitude, i^eutical vfith the measuring results obtained by the method 
of rotating cylinders by : . J.HAIKKIL.. and A.C.i:0LLIH3-IULi;Ar, Ganad. J.Phys. 55 . 
420 , 1953b However, a aonsldopable dirferenco compared with t}tG results ob- 
tained by H. AA.DFo'j’iIKAHTi.1 1 and other authors by the method of the oscillating 
disk is noticed. 

The quantity which is analogous to the heat conductivity coefficient increases 
in He Xi considerably with diminishing temperature, on which occasion it changes 


in the interval 0,6; 


5 P K from 1 , 2 . 10 " 


j7b 1D*'' kal/gxad cm. sec. 


mwiriBn 


?TI‘?1jTI0*r; Institute for Physical Problens of the Academy of Heienoe in the 
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pkkiopica: 


TjaCRy PHYSIOS ^ Calll) 1 / Z PA « 

BAXiASOVAj 3.!"*, 3AEV1S, JP.V. 

•ghe Structure of the iRterjiodiary State of Semiconductors* 
teor.fi©, fasc. 1, 40—14 ('*95^) 

Isoued; 9 / 1S’56 reviewed: 10 / 1956 

rw of 3 - tiiid n domains on tue surface of tin sansles v/as in 


Tho topodrapr^/ of 3 - i^nd n domains on tue surface of tin samples v/as investi- 
^ 3 ated for various values of the relative oontexit of the normal phase. On 
this occasion particularly the qualitative peculiarities of the real structure 
with stable, equilibrium-lihe character were cleared up, in order to compare 
thera rlth the results obtained by theoretical works, in v/hich only the thermo- 
dynamic equilibrium was asoumod. 

Inve sti gation method : The form of the n-doroains was investigated by applying 
{^jraying during the test) of a fine ferJ^bmagnotio powder (in this case a 
powder of round x^articleo with i ^ diameter) on to the surface of the supra- 
conductor. For this purpose a glass tube with meltod~on glass filter with large 
pores was introduced through the lid of a T-IChMI vessel. Thoroughly dried nickel 
powder was put into this filter. The sample v/as brought into the intermediary 
by modification of field strength and temperature, whereupon a helium 
flow ¥fas blown through the filter which carried the finest particles with it 
into the i/EwAlH vessel, where part of theei was deposited on the surface of the 
sample. The figures formed on vhis occaelon were watched through a teleocope 
and photographed. 

H o su lt s_ end conp^luaionsq The real stjpictures of tli© intermediary state are con- 


hum, ©ksp.i teorofis, fascel, 40-44 (1956) Ok^D 2/2 FA - 1325 

slderabiy more complicated and of more manifold character than the hitherto 
constructed theoretical models, for the real structures are not ouffioiently 
Qquilibriiim-j.ike and above all the equilibrium-like structures which have the 
lowest free energy muct be very complicated and must differ very considerably 
for different samples and different values of ^ • The quantitative computation 
of experimental rcsiilts and the theoretical computation of structures in the 
case of arbitrary values of is ver^/ difficult. For quantitative investigation 
samples with a surface whicii enclose an acute angle with the field and the 
cases U 1 and ^ 0 aro iiuch more simple and agreeable. Bosides the direct 

determination of the form and the dinienoions of s- and n-domains there exist, 
without doubt, aloo other possibilities for the investigation of the intor- 
mediaiy^ state, but the accurate quantitative interpretation of the results 
iilQO in t!iose cacGG requires knowledge of the geometric conditions of the 
structure of the intermediary state. 


ITUTIOH: Institute for Ihyoioal problems of the Academy of Science in 
Q 0S3H. 
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AUTim , L.Ko 

?lTL:u .polarised T'eutrons front Koaction P(/’fn)o 

PBiaODICAL Zum. ©kspo 1 ^taor.fis, faacel, 166-16? (I9p6) 

Issued; 9 / VJ^6 reviewed; 9 / 19^/6 

Pitherto there han been nothirc in literature to shov/ that the products of the 
photo diseociation of the deuteron are polari£;ed. It is shown here that this 
effect is due the interference of electric and iria{;netio tr&nsitiono Tho 
polarisation J « \cr ^ of the neutrons ori^inatin^^ from x'eaction Tj(yfn) amounts 

/ ^ 4. . A / j. X ^ — s V 


Is a "raatiix vector*' with the ooiapont-iits ' 


A' 


l,Q^. = (1 Oj, » (i oj; 


are the 


SfOKhS parameters oharacterisinc the polarisation of the incidin-e: photon bundle ^ 
ana the matrix elesient correspqQdg to the photo dissociation of a deuteron 
W I" ^quantum with the momentum Ic « cv (j 1 } arid with the polarisation 

vector Q ^ (-Aw IfZ), On this occasion « c « 1 if? asnuned. Hextj the expro£ 3 -» 
oion for for the approximatSon of the n - p-central forces with effective 

radius zqto is specialised# On this occasion only clipoleliko transitions {ire taken 
into account and arx unimpoi'ta.nt factor is OJAitted# 3y inserting, the expression 


:iAirn«ekcpoi toor.fiSp fasool^ 166-16? (1996) CARP 2/2 PA « ’i'^26 

for into the general expression for j the exproselon for ^ which appliej 

in tlie case of an unpolariz^ed bundle of ^-quanta is obtained# hear the 
threshold the maximum value of I j; j corresponds to the Single Q =» n/2z but if 
the energy K of the photoneutron '^exceeds the value » 0^24 Mev% the 

value ^ of the polai'i on ( R/6) ^ ( 1 - t q/*26 ) 

corresponds to the flying-off crngle 9 « 9^ with 

sin ^ ^ 0,11(1 -cq/i-:). 

In conclusion the generalisation of the expression for ^ for the case of a 
polar! ssed photon bundle is explicit givesi* J 


IlhJfITTJTIQH; Pliysioai-^oohnioal Institute of the Academy of Science of 
the IJkrainiari SSH# 
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FKADHIHj B.M, 

A Ferroma^netio Sphere in a Strong Fiold# 

Sum. tochn. fia, 265 fasoo 5 ? 104 B «1059 ('^ 956 ) 

Isaued: 6 / 1936 reviewed i 10 / 1J56 

I -ith etrong fields there I 3 no analytical dependoncQ B « For this reason 

: the distribution of the field in a ferromagnotic body within a otrong nagnetio 

I field can be determined only by moans of a certain idealisation of tho hyote- 

I rosis loop* The hystoroBis loop of many nagnetically soft ferromsignetioa^ and 

I above all of ouch made of permalloy* differs only littl© from a reotfingle. Such 

I '' an idoalisation of the hyster 8 ?.ds j,oox> is alco well ouitod for many roagnetioally 

hard oubotancee* Also tho depend enoe of mgnetic induction on field strength in 
the spontaneously magnotisod domains of ferroma^piotlo crystals has euoh a form* 

This proves the applicability of tho ideas mentioned hero to such Qleotromagnetio J 
X)roc@©BeG as talte plaoe on the occasion of tho shifting of tho boundaries of 
I opontaneoualy magnetised domains. 

The magnet_iq_ induction in a s.p h prpj^. The form of tho wave front (ioo* the boundary | 
between tho 'domalne Q and Q. j whore the vector of ^magnetic induction has not yet 
or has already changed its airection reBpoctively; ocm only have the shape of a | 
cylindrical surface. Becaur.e of the axial syrnmotr^^ of the problem this oylindri- | 
cal QurfaoG Ofin only be oircular-cylindrioalo I 

ly magnetised sphere: Tho condition for the rotation of the vector of oagnetio | 
j induction isj I! -f - 4 * *4* « H o Hero il donoteo tho exterior field acting | 


j Furn*teohnofio9 26, faocoS^ 104^-1059 {'^ 9 %) BATD 2 / 2 PA - 132 ? 

upon the sphere* IL tb© field Gtreni;th due to polarisation of the not re-> 
magnetised domain* lu - the field strength due to tho polarisation of the ro« 
magnitised domain* !!>, ^ the field otrength due to oddy curronte* « ooeroltlve 

I force. !3oxt* the field strength duo to the polarisation of matter and tho field 

duo to the oddy currents are computed, riow the equation of notion of the wave 
1 front of re-aagnctisation is irritton down and transformedo The process may be-* 

j gin with a negative value of ^ 1 ! and ©ey continue at the expense of the 

I magnetlsirig effect of the not re-magnotlsod domain (which, at the beginning of 

I tho proqeoD comprlseo tho entii'© sphere)* Therefore a Bupporting exterior 

I field is neceecary for th© ruaintenance of a totally magnetised otato in a forro- 

rmgnetlc sphere* The dynamic charact oris tics of r e^^ma gnetlsati^, arc uni vocal 
In the case of arbitrary values of the parametarB J ( nagneti station of 
the matter)* f ( « elsotzlo conductivity of the matter) and some other para- 
©Gtersa The entix"© nagnotio moment of tho ophore oonsistD of tho magnotio 
moment which is due to oddy ourrento and tho magnetic moment which le 

duo to tho polarisation of tho natorinl of the sphore* Both moments aro coa** 
putod and diootioced* 


innTITUTIon; iloooow i.TAI (probably « r^osoow Eloctrotochnioal Institute) 



I 

3UBJKCT 
AOTIIOE 

TITLE 

PEHIOBICAL 


Sanitized Copy Approved for Release 2010/11/04 : CIA-RDP81 -01 043R0008001 90008-1 




Sanitized Copy Approved for Release 2010/11/04 : CIA-RDP81 -01 043R0008001 90008-1 



;;UTnOK 


PUCIIOV, ¥el, 

Qn the Avera/^e Affective Lenf-th of a 3ea 
furn.. techn. fif5, _g6y facco 103A*»1095 
Issued: 6 193^- re\ri ewed; 1Q / 1S^3^ 


1095 (1?56) 


vhe effective beam length** I io the radius of that heiriicx}herG (filled 

v/ith radiating gas) in the center of which the stuae sx^ocific^f lux of radiation 
c?nerg^- q exists as in an individually studied case (?)« for 1 a genex*al formula 
is derived® 1 may have different values at different points of tho interior sv.r 
face of the radiating volume. In the course of technical camputation ttihles of 
are often ufied, b'ut the values contained therein of tern daviat<5d from the values 
compmted in consideration of the pursimcter kpl. Here k donotos the average 
coefficient of tiie absorption of radiatiorij, p - pai"tisl pressure of the radiated 
gasj 1 « thicknosa expressed in meters of the radia,tirxg layer of gas® For the 
exact compiitation^of the heat yield by radiation the dependence of the average 
effective length 1 on the product kpl for some apeoial cases is here determined: 
Apherlcal radiatian on the irit prior ..F.urf g-og » It io found that 

1 (sphere) ^ (*" 29 5 ;D/x)lg 1 (2/x'^) j « Fore f denotes the diaiaeter 

of the sphere and x the position cf the investigated point on the x-axis. i.ith 


'adiating 


he center 


io the radi^j 
/•rhich the san 


values X « 0 to x 10 tha expression 1 (sphere) 
ciently accurate for tecanioal oompu tat ions. 
F:cxt 9 fornralae for 1 for tha basio ceiiter® y 
on tho lateral ourfuceo of cylindsro are givene 


suffi©"- 


polnt on the basis 5 


There follows an estimation of tl.Q deviations oi ti.e vei\;iea of 1 oo-nputod by 
means of the forrnuiaG derived herefrom tlie values ocniputed with the help of 
the tables. 

I depends not only on the geometric properties ffom 
and oIzq) of the radiating spacosg out aloe on the partial press^ure of the 
radiatlitg gas and its rad iation«ab sorb 5aig coeffioierit. 

dome x>-s.Gtical ins) tract ions oonoorninp the d€?termir*a,tion cf 1 in some special 
cases are then given. The formulae feund are contained in a trTblo^ and the 
curves computed by means of these formula^ are shown in a diagTfim. 
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BA;:;JT.3AH?5 A.JA^j ljudairskij, 

On the Computation oi' the Heciprocal CapacltaeB between Boitlee 
of Dimensions* 


a CM CM 


2urru teclm.^ fie, 2£g fasc. c® 1094-1101? (1996) 
Issued: 6 / 199'^* reviewed: 9 / 1996 


The here ^ derived formulae make it ..'.CBiaible to compute th.e disturbance levels 
of television sets and other sources %ith auffioiont accuracp^j ao also to com- 
pute the imrasitic couplings which may occur in some nodes of radio receiving- 
or transmittiug sets® (Tie here derived expresaionsp in spite of sex^eral si/apli- 
ficaticnsp do not deviate by more than + ;TG:.. from experimental data® At first 

in free space is dealt with. For 
C'iCJ.^/H is found. Here and may be considered 


Ihe coupling capacity 

as seli -oapaci tics of the corref^pondin^ bodies v/ith respect to the earth. 

«.^5i9iJAL : The" influence exercised by 

the chas::ds is determined Iiere only approximatiVGly because of the great diffl 
culty of accurate comiratatlon. Coupling capacity is smaller than in'^free space 
if a chassis (of a television- or radio-set) exists. 

ro2^.£-iV.bp(Ues on eouplii^ 
influence exorclGod by a third 'body MM cli i s’’ 


the spacing betvreen tho other two bodioGs 


3 anc. 

the other two bodleSj ic conputod. It oauGee 


which Is sufficiently far from 


reduction of the recinrocal 


Turn, tochiufis. 26, 


. b S C o 


1 O t-: 


1329 


capacity of the other bodies . This reduction increases with an increasing 
third capacity (i.Oc the larger the third body is) and with dioiinishing distance 
to the third body. 


There follovfs the discussion of the influe nce exerc ised by round holes on the 


pormeabi lity of a spreen. The electric lines of force penetrating through the 
holes oasee|a residual coupling capacity, jind in seme cases it ie rather easy 
to determine this capacity ^ This is done here for the special case of round*" 
holes, but deliberations may be extended ai.Bo to holes of other shapes. If some 
lateral walls exist near tho source an infinite number of mirror images are 
to be introduced. If the shape of the holes doss not deviate considerably 
from tho shape of a circle, tindeff ective radius'* can be used. The thickness of 
the screen may be taken into accoimt by a certain reduction of the effective 
radius. 

Axperlm ental verificati on of the form ulae found : Then investigating- the main 
disturbances of radio conneclions by television it was found that, with a 
Rcreened line transformer, the graphite covering of the electron beam tubes is 
one of the nriacipal oourcea of disturbance. Agreement between the relative 
theoretical and experimontal data eonoorriing coupling capacity is quite satis- 
factory, but agreement of absolute values io sometimes leas good. 


IHSTIXUTIOH; 
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MHGKETIC, U.D, 

Uiiltisection Mechanical Filters. 

Zurn. techru^ fls, fasc» 5, 1113-1123 (1S^36) 
Issued: 6 / 135fS reviewed: 9 / I936 


J'k - 1350 


,-i two-section mechanical filter is a more pro^^ressive system for the stabili- 
ssatiou of tne velocity of a sound carrier, than a. rotating stabilizer, but the 
osoillaticms of band velocity can in practice not be reduced to more than from 
0,25 - The efficiency of the two-section mechanical filter may be im- 

proved with success by different ^schemes of nmltlsection mechanical filters® 
Several such schemes will be put into practice by the LEbKIRAP works. 


i:*y means ol the Eietliod oeveloped by CaMBuRCEV it is easy to obtain the equi- 


valent electric sclierno of a given filter. In order to be €iblo to increase the 
efficiency of the fi}ter as much as possible It is necessary to increase the 
raoment of ixiertia of ti;e flywheel ^ to diminish the rediiced mass of the tension 
pulleys, to diminish tne tension of the springs of the tension pulleys, and, 

finally, to adjust the tension of the band in such a manner than the band is 

subjected not to flerual but to tensile stress. 

In the case of the system developed here, which is illustrated by a drawing, 

fcho tension pulleyc arc arranged 021 levers vith a coiunou axis. Both pulleys 

v'j.re fitted to a ararxm lover arn, and the band is tigthened by a third pulley. 
3elf-03CiXlations <i.re decelorated by 
i’he equivaloiii olcctric scheme is ooraposec as usual. 


R-urn. techn.fis, 26^ fasc.R, 11 1 3-11 23 (‘336) CAlH) 


1330 


iillilcUon pulley: The smaller this 
angle is, the more will the system ¥ecome7 ti:dF'e^^^^^ ail dia- 

advantages resulting herefrom. Therefore the angle of application of the tension 


pulley in velocity stabilizers of a kinematic band should be as near 180^ 


as 


possible* 

There follows a report concerning the with a minimum 

tons Ion for the neces sar y 0^^^ '"and' 'concerning the 'selection' 

of the place where the spring i s "to fasVenejr^^^ - 

The following conciusions are drawriT The’VatT71>f arms may be an 

optimum at n > 1 , n » 1 and n ^ 1. Here n « Ay\/i^ A A - deformation of the 
spring, 1 - displacement of the pulley. The optimum value of n depends largely 
on the diameter and on the olasticity of the spring, on the displacement of the 
pulley as well as on other circuriistanoes. 

In conclusion the sequence of computations of the spring in the stabiliser of 
the band velocity is given. 


IR:.]TITU?I0U: 
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A 1 I 3 M 0 R i-OK, V.A. ' ^ ‘ 

TITLE Hie^Kquations of Jlotion of a Systenj of Heavy Masses 

5.r. Consideration of their Inner structure ?,n£i Rotation. 

I'itilUi/lCAL ITsp, fis, nauk, fasc. 1 , 67-69 (1996) 

Issued: 7 / I956 reviewed: 10 /1996 

i-his Is a short sumraary of a lecture delivered on the meetinp held in memory of 
Ainstexn by the Department for Phvsical and :.!atheaatical Science on 1.1 2.1 953. 
•.t’he lormulae used on tiiis occatJlon. are osiitted here, 

theory of the Galilei space (the so-called special theor^^ of rela- 
Uyity; die probleoi of the correct neleotion of the coordinate system exists, 
hu,, it is mostly not hroached in explicit form, for the coordinates are as3i»med 
Einstein’s theory of gravitation equations are from the very 
cmcset written dovm invariantly, and the problem concerning selection of the 
coordinate system suggests itself automatically. In the theory of gravitation 
additional conditions for^the coordinates must therefore he explioitly fonnu- 
latea® *t^is possible to lormulate conditions which determine the coordinate 
system uuivocaily \^down to one i.OdhH'i'S'i transfonaation) , 

nocoraing to the author* 3 opinioji the basic importance of harmonic systems of 
coordinates in hinotein^s theory is not endangered by the possibility of a 
generally invariant formulation of the equationso From this point of view, how- 
ever, the Cope^rriiean system must be considered as being privileged* If the basic 
character of the harmonic coordinate system in hinstein’s theory is denied, the 


iJspofis.nauk, fasc* 1, 67-6;) (l 9 b^) CiHB 2/2 lA - 1331 

c»opernicii.ii system is not entitled to a privileged position* Aocordlng to the 
author* s opinion the existence of a harmonic coordinate system expresses the 
objective properties of the space-time continuum. This is, naturally^ no 
reason for the use of a harmonic coordinato system to become compulsory* 

For the derivation of the relativistic corrections 01 equations of mcticn of 
the bodies, it is necessary, because of the weight of the inner energy of the 
bodies, to apply all nonrelativistic equations of motion of the continuous 
medium* In the case of liquid rotating bodies this leads to the equation of 
LJAPUKOVe The problem of the motion of a system of masses belongs to the prob- 
lems of determining gravitation potentials* x^^articuiar interest 'is caused by 
the gravitation potentialsat ’'moderately large” distances from thesystem of 
the bodies* These ’’moderately large” distances are large compared with the 
dimensions of the system, out Suiall com|)arod with the length of the g;ravitation. 
waves radiated on this occasion* In the general case of the rotating elastic 
bodies there exist simple asymptotic expressions for the gravitation potentials* 
In the case of extremely large distances (wave aone) asymptotic expressions are 
of a somewhat different form* 
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The Causes of the Formation of 3end^ in Riverbeds and the 
So-Called Lav? by BhAIU 

Bspc flSp naukg fasc® 1^ 1G3-1G6 ( 19 !} 6 } 

leaued: 7 / ^936 reviewed ; 1g / I 936 

publlshud in ‘'Me haturwlasenschaften'' « 1A '1V2C)« 


1G3‘“1G6 ^ 1936 } 


yt) reviewed ; 
hie h at urw laser 
he velocity ox 


eroBioa is stronp:eot where the velocity ox tho flow dlminl^heB moot rapidly 
towards ^ero* ?hio ie the case witii mechimicai aa vn^ll ao ^?ith physical- 
onemicai. erosiono faex'eforo attention be foaussed on to the velocity 

f ladlcaxt ou trie riverbaniv.^ in oot)) caoes? the cisyiTirfOtry of the veloci ty irro-dlent 
xa indi;f’ectly due to the creation of a circalatioii motioua 

at firet^a OTnall exporinout ia doocrlhod; If tea in a flat cup in made to rotate 
it y/i ii, epoO’B.^ tnis rotatior; x'foiio'ii io niowod dean on the .wo.lifs 
aUu ^Particularly on voc hotif^on 01 the oupe Tno liquid ie thereof caused to move 
.:+xo2u£., ootzoin ami toi'a.iX'iis the center of the oupj vvliors it i'lscti to the? 

xacc ... rom waero i’l; o.yai.n moves towards the cuter edye,, It is by this that the 
toa-luaves move towards the center of the bottom. 

-. si..:u. ;ar plienosieiiori wiay bo observcHl in the cs>se oi' a curved, flow; In every 
cross section 01 i„v curv^sd course of tiio flow the w-ater on the surface flowr to 
vUe outside aiia on the oottom towards tue interior® ':hiG is the caseg becuuso 
of tne rotation o.f the ocJ'thj also with 3 trri.ip;‘ht oourcesj, thou^pn in a inuoh lcw.>»» 


ser aogroe. 
oausiri^r the 


'If i‘'-so 

. 1, (1936} 

thi:? a 


force XB c: 

iuid to 

rotate ir 

i the ero33 

».e suhjQ 

ct of t!if; 

' velocity . 

I ear in 

?nind tha1 

; an initls.: 


section of the flow. 

!,istrlbutiori in the cros.'? section of 


would be aeatroyed oniy yrauuaily by the fricti.on of the liquid. Acooxaling to 
the laws of hydrodyniu’iics the vortex threads in the inner part of the cross 
section aro absorbed, and new ones are produced currently on the outer walls. 
Tnis causes the quasi stationary velocity distribution, which is a very alow 
process*, It is for this reason that insi^-rjlficant but consUmi causes are able 
to exoroisQ consitlerable infliience on the velocity distribution in the cross 
section, decause of the aforomeiitioned reasons erosio.u on the outside bank is 
stren^pesr. This explanation is based essentially on the inlluence exercised by 
the slow circulation of the water (in the cross section of the flow) on velocity 
distribution. BesidevS, ©roslou is stroniier in the ©ntix^e outer half of the 
riverbed, and therefore the bod has its ^createst depth there. The inertia of the 
circiilatirc motion mIgo oauces the downstream motion of meandering- figures. 


rifliTIOT; 



Sanitized Copy Approved for Release 2010/11/04 : CIA-RDP81-01043R000800190008-1 




Sanitized Copy Approved for Release 2010/11/04 : CIA-RDP81 -01 043R0008001 90008-1 




AUTliOH 

PSIclODICAL 


CAHI 


1 


PA - 


'-'•■■.jH j i 

HICH/aLOY, A. A, 

A* a Solar Scllpae 


asp. fia. nauk, 5 % faao, 1, 5l-(.s- (1956) 


Issued: 


153s 


revieTOd: 10 .! 1556 


-A*!! finals t7itl> a lecture delivered on t’ovembor "'■Oth I555 at the 

.Instein Meaorial Seotlnc hold b;: tho Departoent “ 


for '.-hvGical and ftethoraatloal 


Sclencec 

tocordine to sinstein tlie aeflootion of a ’bet-un rjaofsinn- fchf' ann Ss i' 0711 /■». 

center of the Gim in'radiana. The technl’ue oPro- 
oordir-c and the troatraont and control of plates are diGcucoed, “cove ail a 
3 iuficient_r.urnbar of bright stars near tho sun is required. The African and 
^ne oras^iian expeditions in 1915 adiievad only partial suooor.o beoauee of 

nirror beonune of a c^^lindrical bendint^ of tho hsliootat 

^ Aoat Ox too sun, Luo Araerioan expedition to Auatralia ’' 21 . 5 . 1922 ) 
..lad ixO.e suocessj but areo the results obtained on this oocaoiou ''ce al'’o the" 
invaotigatlons carried out in the oane were oriticine? b- 

•S/;?;:)??'*'’"”,'’"'.*'*'' “‘t" iS. irt»3;;SiSr» 

xutfc in . orth ..uraatra onowed ^iatinotly that on iadepoudont dot'eraination of 
tiao ™ rooordines was not possible vith the neaus available at tilt 
tiae. ./or purposee 02 oboervatlon during the solar oolipsa «f 19.6,1056 „ 

obsejvmtion pavilion w.s built at Blagovosconsk lA hastom 
...iboria, i-or the independent determination of the scale of the pictures, a 


(1956) 


CAi:]) 


1 


uop.fis^naukj 

celestial region in the cousteilatlon ‘'Bereaice^e was photo/rranhed at tho 

objective (by means of a planeparallel glass nlat© 
.fitted in front the objective;,, I’his test cUd notj however* achieve ruch 
success oecause of InadecTmte control of the siinultaneouG motior* of the instru- 
mnte ^ second experiment imdertaken on the 21.9*1941 at ALhA«.AfA failed awir<r 
uo difficulties caused by the war* and otlier observation tests caxTied cut 
tne ..tate Av^itronomic Institute of the siBAH "Sto^nber/”*' 1^ 


^ VW. V*.# iUiV» -J 

'■CFiOSOSTri (Brasil) :U’S .TJATIGOBTSC (30.6.195 


1954) failed because of thick clouds. 


‘Oho ninstoin effect vfac observed twice more by YAIi aioaROOK by neans of laethrdn 
=^ll.r to thoo, »ploj»d in tho hr.JKi thio fl„t 

^razxl. ihe only picture was very hafsy* and besides it was not possible 

to use who contr-'.l picture taken by simultaneous opei’c-tion wit!* the plane- 
parallel plate. The result obtained was A 2*01 ^ 0 . 21 ^\ On ^^ebruarv 
1952 BipHcIOh was able to determine the scale of deflection*at Charto4i* 

^ >udan; with the help of stars used for oomparlson. He found A « 1 •70"*f0.l0’’ 
and for the deflection according. to the linear formula 6r - « o,066r^' ♦ o 67" 

In the author’s opinion ail experinents hitherto undortaken lack acouracy! 

no favorable solar eclipse should bo neglootod. Other possibilitios are 
diaoiissed In shorto 


inSTITUTIOH; 
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The Propagation of Waves along: an Infinitely Long 
Dcki,Akad«r[3Aik, 103^ fasc. 2, 243-246 ( 19 [} 6 ) 
Issued: 7 / ‘^ 93 ^' reviewed: 10 / I996 


PA - 1334 


the^disperaion opuation for waves in a spiral, v/hich was set up by 
g:.)ot<:.u ikadoPauk, 66 , 66’/ (1949/ )s i^ givenj Its nuiaericai solution 
requires tne suiaination of tiie Berios occurrirkp on its right sidej which there- 
fore sahes it rather complicatedo However, not all terms of this series have 
the same weights The nost important term in the series is that with a finite 
(or sniaily argiimeiit, because terms v?ith large argument are snails The of 

4 ,ne ci.x*gu::.eut in tiiC case oi. an asnumccl average radius r of the opirs.! is de- 


termined by the c^;uation ir - k““, so^all if ^ 2 nn/d, i,e« if 

a whole number of wnves cerresponds to one space (d - spaolx;g of the spiral), 
duch a term may bo described as '’r^sonanco term’% and in this case it is a par- 
ticular kind of ’’apatial” resonance* 

dext, the expressions for the Tiero-tli :;,nci tho n^th ra-sonpcice ara given, hurt hex*- 
more, tlie ^dispersion enuation for a spirs.l consisting 01 a thin band with a 
breadth of 2S is given, Porting out of resonance terms is described by 
1/ . J0 F 0 Wh:ui, Trans, I • R,]-:, ho 4 f A*I« ^5 132 ( 1994 )* Acoordliig to the author* s 
opinion tnis work contuinG an error committed when computing the vector poten- 
tial j which leads to a wrong di spe r Bi oK eauation.o The dispersoion equation is 


!' , 2 


i/oki, 


Wauk, face. 


b 6* s t sol v c ci h y u rj i i 
number, d - spacing o 
characteristics, 
various values of 


C. , 1 .'.J 

e i i s 1 0 n 1 fc i . 
he spirfil; 


flD56) 


po; c/auj 1 1 i:A - 1334 

aria dies accordlag to - hd/2“t {h - wave 
.. diagraia shows one of tiio coiwputea phase 
From t^o comparison of tlie characteristics constructed for 
i coig 0; and 2b/d ( -y?i'inding angle of the spiral, 


b - radius of the conductor cross section) the followinfP conclucioriB remain 


be drawn: If non-renonancelike toims are taken into account the pitch of the 
phase charac tori Stic within range of the first and second resonance is reduced, 
and camiectiori among the parts computod with the formulae for different n is 
improved. As,, in the case of the resonance it is approximately true that 

n/cotpyk (n - ordinal nursbex*’ of resonance) ooKi because the theory is appli- 
cable to small connection ivS improved if tiie angle- r becomes smalloi',^ 

ii 

Bith a given angle a" accuracy doteriorateo as n increases^ The dispersion 
equation of the n-th resoncuice can be derived also immediately by using an 
averaged boundary condition and the contixiuity condition of the components of 
the field along the spii'al. Wher* dotermining the ’ dispersion equation of a 
spiral consisting: of a narrow band, a boundary condition mentioned hei'e must be 
used. Cross currents can be neglected. Furthermore, a more accurate dispersion 
equation for such a spiral is given. 


XIFATITUTIOfl : 
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AUTi.oH u;mm, m.ti. . 

TITLE Bolometers ?nade of an Alloy of Bismuth and Lead» 

PI^IDPICAL Pokl. Akad. I?aiik, 108, fasc« 3, 42 B-. 43 I (I 936 ) 

Issued: 8 / 193^ revlevsedi 10 / 193^ 

Boloirteters may more easily be produced by steaming-on in the vacuum, but such 
bolometers were found to be less sensitive than others produced by a 'Tiore com- 
plicated method* For the purpose of improving bolometers produced by evapora- 
tion the blsniuth boiometeio F~1 used in the automatic infrared spectrometer of 
the Physical Institute of tlie /■.cademy of Science were investigated. 

At first an expression for the threshold of the sensitivity of the bolometer is 
given j the first term of this expression is due to the te?fiperature fluctuations 
of the bolometer stripe, the second by the so-called ’’JOllhyOK*^ noise* ^fith most 
thermal light receiv^ers at presejit in use, the second term is from p to 10 times 
as large as the first* if the receiver has an additional noise ‘'current 

noises'' resulting from various disturbances etc,), the formula aontalna a further 
number of terms. Among other things the present work investigates the problem as 
to how this additional noise may be reduced to a minimirm. 

In the case of bisrauth the r3ign and the absolute amount of the temperature 

coefficient of the resistance dep€md on alight (^0,1/;) admixtures of ?b, Sn and 
other metals* On the other hand p < 0 is only half as large in the case of thin 

steamed-on layers than with massive bismuth. Besides, p depends on tne thickness 

of the steam©d-on layer. On the occasion of the steaming-on bismuth is purified 


Lokl * Akad,2lauk, 1 08 , fasc<»p 5 


■431 (19: 


from lead and silver, and the concentration of the admixtures sinks below 10 , 

Layers of pure and technical (with 0,1f i'b) bismuth and of the alloy 99 » 4/-' Bi 
and 0,6/ Pb were investigated. 

Layers ?/ith a resistance of it q ^ 30 Ohm have no additional "current resistance*^ 

and they have a"noise" like wire resistances. Thinner layers have a more highly 
pitched noise which depends on the amperage in the layer, Tiio layers consisting 
of a Bi-?b-ailoy have a much lox^or level of additional noise. 

For the reduction of the absorption threshold the absorption coefficient of the 
receiving: surface is of importance, pteamed-ori bismuth layers have a very small 
absorption (particularly within a range of from 4 to Ip/^), Coating the bismuth 
layers with bismuth blackening increases the absorption within the range of from 
1*”3/^ by the 2- to 3-fold, and vfithin the range by the p- to 20-fola. 

Taking account of all these investigations, the author constructed e bolometer 
by using the alloy 99»4/ Bi and 0,6,< Pb, The threshold sensitivities of such 
bolometers are shown in a tables if these boloraetera are correctly constructed 
they may be reduced considerably. 


INSTiTHTIO^'l : Physical Institute ’'P.hLLLBLMY" of the Acadeiay of Science in 
the USSR, 
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Cn the Premature Changes in the Senun of the Blood found to 


occur by the Method of Ultraviolet 3pect^o^Traphy in the Cat?© of 


an Integral Effect Exercised by X-Hays# 
fokl.Akad.Hauk, 1 08 fa.sc*4? 623-625 (1936) 
Issued; 8 / 1S?56 reviewed: 10 / V)^S 


Parallel with spectroscopic investigations also the content of amino acid of 
thyrocine in the serum of the blood of the irradiated animals ?/&s determined* 

50 white rats, 5 rabbits, and 1P dogs were examined, and the respective results 
v/ere essentially in agreement* Th© animals were exposed to the integi'al effect 
of X-rays on the following conditions; I 90 KV, 20 ma, filter 0,5 mm Cu and 
1,0 mn Al* The dogs wex'e iri-adiated with a skin-focus distance of from 80-100 
cm with a dosage of 6,5**11* minute. Radiation doses were; 130, 500 and 
loop r for dogs, 1000 r for rabbits, and 500 and 1000 r for mice® 

In the course of the experiments undertaken with dogs, before and iminediateXy 
after irradiation, as v'eil as after 2, ’/> Kj H? Il-XO and oO days after 
irradiation 3-5 blood was extracted from the fomoraiis artery. The serum ob- 
tained was diluted o-fold in distilled v/ater and spectr*ogra|fri(-3d in the ultra- 
vioiot domain of the spectruiiu The aboox^ptioa maxiiua of the sei^um of riormal 
aninals is between 2S00 and 2^20 f In the case of an irradiation v/ith 1000 (or 
500 } the absorption maximum is considerably (or noticeably) reduced at 2800 - 
2920 A immediately after Irraiiatiou® In t}.\G case of dogs irradiated ’.^ith 1 30 r 


8oki*;,.kad*Rauk, faee.Xj 623-025 (1956) OAKI) 2 / 2 PA 1 336 

no changes v/ere noticeable imriGiiiately after irradiation, and oaily on the 
second day a certain decrease of the I’V absorption of the se\nim was foixnd with- 
in the domain of the maximum. After 33 days a certain increase of the optical 
density of the serum occurred, whioiv was not noticed if larger doses were 
given* This increase is probably a coiapensation effect. 

Parallel with spectrographic investigations a considerable reduction of the 
thyrocine content in tr.e sciaim was found by the method developed by CUVAKKALO^ 
iiamcdiately after irradiation v/ith VICO or pbC r. Cith animals that remained 
alive (500 r), but not with anii;:als that died (10,R) r), the thyrocine content 
after some time again attains its normal level. In the case of relatively small 
doses (130 r) the thyrocine content decreased only after :3oniO days by a.bout 
10';6 and increased again after a period of 30 - 33 days after irradiation. 

A certain parallelism between the modifications of the optical density and of 
tho thyrocine content of the serum makes it appear probable that these modifi- 
cations are connected with previous disintograting processes in albumen meta- 
bolism* These results show that it is possible to use tho spectrograpliic method 
for the detection of previous damage caused by irradiation. 

The method discussed is of great importance for the timely diagnosis of 
radiation thickness. 

IRSTITUTI011 : Central Radiological and Cancer Institute of the Uinistry for 
Health in the HE HR. 
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Scattering- of Fositive Fiona v^fith an 
C Aelf by Protons . 

Zurn.eksp.i teor.fis, il, faac. 1 , 37-30 (in.g) 
■iiumed: ^ / I 936 reviewed; 10 / I 356 


i^nergy of 


diffarantial cross section of the clastic scattc‘rji;u>^ of ■'osit-vr. »1 •••«v 

photoorpclBions: The AAtrcr- 

geii3ii:ive phOvO paates an GT-iil'^1 or-* f ^ u . --tv. 

r. bundle of positive oiono at 

were produced by boirtnardinr wessons 


Jonplanarity. The comijlj 


,Ui tne center 02 njasts system). The dif ^ Grr-nti ci^.. 4 f 

r,.:.d o„ «.. „.,i. of " 

n_„m.i fat 1d55_^ vj..g acattsrine crose oection of the positive ilO MeV 

assemod to be e,F. (The simuitlon interval was 2 oT. -he differ, 

cutiar .. 0 S 3 section, can be exprey.ed by the first three teras of a LHohDll 

series; <2=-/d F „ L(2, 4+0,2) + (4, 9+0, 4)cos V ^ (?. 3+0,7)coo^ V ] .lO'^hra^/oterad. 


Surr.oekso^i teo.t\ fice 'vl « Ar. rto,1 ■^■w^rn ^ 

. y , y voL-xir £:/ 2 I'X ^ 1p^;7 

f !'T explained in first aporoxiraation 

tt-Gh\.v'h); :ltA aji'+p-statec participate. The insufficient accuracy o^' 

) ;A, nut rnaice it pocsiole toJIrajv, conclusions as to the 
cMi^bjxU_on^ towards sea rte7i^7~7i^b^Tr^ 

«Jwey3r,_j,t_ caayj_orayh_an 

and states with the isotopic spin T = 3/2 are a.„=.1 32 ° and 

Aooordinf; to experiaental data the phase paaseFthrough 90° 

within the r^cG of weson energies of about 20G Mev/Tliis fact Kay be considered 

!F'‘ ^ ^ ^ago h-gj^CG Interac tion of pions with nucleons ir 

the state wiwi totai and isotopic spin 3/2. The value a,, --- 152 O at a meson * 

oKc-rgy y contradiction to the existence of such a resonono® 

interac.ion. it is yteresting to compare these results with computations basiiu- 
on the ass^ption of an excited nucleon state. Such oomoutations were carried ^ 
out by basing on the assumption that only S- and P-atat^s uarticlpate 

‘■•eeleet of the contributions made by higher 
states was confirmed by tne measuring results obtained. According to the attached 
diagram the curve oompiited in this manner gives a good description of thp />AvtaT»ai 

oh„.ot,. of It. dlolMbutl.. of tL .la.tK«u; °LJ^! ® 

IhSTITUTIOh: 
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PABtiUIB, Aft,Fe 

The Creation of Charged Hecona hy 660«MeV Protons on Boryllinni 
^nd Carbon. 


?huI0l)I0A.L ^^urn.eksp.i toor^fis, fane, 1. 


losued; 9 / reviev^ed; 10 


-62 (1936) 


The positive and ne^-pative pions created on the occasion of the bombardrnent of 
Be and C by protons are studiecu Tiie ener^Ty of those protons suffice c to enable 
one of the impin.£:in£ nucleouc to pass into an cxcito<l state with the anfn;.lar 
Domentum 5/2 and the isotopic spin 3/2 (P^ state) on the occo-sicn of nuo- 
ieon-nucleon col-liaiona^ but it is not 

sufficient for a production of any iii.-portance oi" two piono by one collisioru 
2;;xT)ex^inie ntai ; Tae ener^ry uisti’ibution of the pions was cieteriuiiied by means 

of a maenetic spectroniete-r. The pions which v/ere emitted towards the proton 
bundle under an an^-ie of 24^"' and held paosed through the spectrometer were re- 
gistered by means of a telescope consisting of three scixitillation counters. 
Concl usions : The creation probability of positive pions referred, to a proton 
of the target nucleus is more than three timeji as runall as the creation proba- 
bility in free (p-*p) collisions. The spectra of j-^ositive and negative pions are 
distinguished from one another by fom and amount of the average energy of the 
3he relative softness and the washed out character of the spectra of 
the negative mesons 3Uf:ge3t the existence of a wealc nucleon interaction in part 


1 • 


Burn.ehDpfti teor.fis, fasc«1j 33-62 

of the final states of the reaction pn Tn the averf^:e, about 73h of 

the available onGrivQ,r Ig used for the creation of a charged pion on the occasion 
of an elementary act of nucleon- nucleon interactioru It is x^tU't.icularXy sur- 
pi'ising that on the occasion vrith these experiments the iraximum of the spec- 
trum occurs within the same ran^^e of energy as on the occasion of experiments 
carried out with the proton accelerator at BBOOKHAYE^ at collision energies of 
1720 and 2300 lieV. This result indicates that the creation of single pions on 
the occasion of nucleon- nucleon colliaioiiG at energies of 660 lleV as well as 
the creation in pairs of pions at 1720 and 2300 HeY is osBentially due to the 

thp^ meson nucleon in the intermedi^^^^ 

state. The ratio of the yields of positive and negative pions increases with 
increasing energy up to from I60 to 180 ,BeY in the center of mass systsau The 
ratio of tho integral yields of 0 positive and negative yields is co nsider ably 
smaller than the value predi cted by the theory. This theory presupposed the 
imlependence of the creation and of the decay of the intermediary state 
P. 


^ 2 :t /o • 


IslSTITiiTION; Institute for Nuclear Problems of the Academy of Bcience in the 
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1 , 12U151 ( 1950 ) 


10 / 


iiore the existence of a close comioction Lotv/eeri tlte scattering; matrix of a con** 
jn^;ata nucleus and the ch:.a’ac terintic matrix function of itn energy operator 
is coiif iri 3 ed,p .Besidess, some new properties of the scattering matrix itself are 
discloaed* The energy operator is writfceii .ion’/, in triangle^representatioiij by 
means of v/iiioli the dependence of the oqunticn of motion and of the decay 01 the 
eompDund n,ucleus on the character of its -pirfruyn (discrete* continuous etc/) is 
i FtVe 3 1 1 t ed • 

pile op erat or of i\ p 

gviticoi of lire iiature of the o.*/ oh,? r c;.c;t 

desicrihln/; an eluBtic f?jc litoria,' .'un- onrfihd.': (u “■ 
nucleus, C - coAipound nuc.ICvU:}* ho '..nlerior fi'_Id 
operator equation for the complex enerry levels 
states of the (decaying} compound nucleus ac we! 
of tlic compound nucleus arc aivcii® hext, the e; 

is determined; it is a charactoristlc function of the operator 1I« 


; ou 


iti 


oGCaaior 

of the iiwoBti«' 

a i- A 

' C A -f a 

ciding j 

>artiGle, X - target 

u 3 turned 

to exiou The 

OH' ii fsO q 

:uasi 3 tat ionary 

for the 

oquatioa of juotlon 

ion for 

tliO scatteriiig 


matrix o (h) 

The function ) defines the operator ii incliuiirig; a unitary oqulvalenoe with 


accuracy, and thus the ocatterdny matrix completoly determines the motion of 


V'" 

Z'^rn*ekBp«i teor« 
the int ermevdiarr 


xis. iasos5, 

system C,. If 3 ( 
o 

in the most simple representation 


(19!>S) -A:t 3 2/2 PA ••• 1559 

/) is known, the operators !I racy be determinGd 
► ;> (3) ifj an analytical function of s The 


eigenvalues of the operator I 
^ A./ 

, o 

existentj on the I’eaX .V-axis 


ce in tlie upper semiiplane and are roots of the 


equation 3 (3} -- 0, The continuous opectnuQ of the operator II is (if at all 


^ext, 


operator 




nucleus... with j._fini te r4unro.ox; .^of. eii;envalu e $ 3^ is detvsrmincd® The total decay 

probability of the s^^stsm is equal to the B\m of tne decay probabilities of 
the individual levels. Also the form of the operator is deteriained for the case 
of a mixed diaoreto-contiuuous and a purely continuous spectrum. Hereupon the 
d ecay of a o ompo und nucleus in the case of a couti nu ous 3peo t x*um is computed 
following which an expression for the (ouedimcnsiQnair^ scatterin^^ mat r i x for 
the c&e e of a d egenerated real le vel is ascertained, in conclusion the infl u enp e 
exerci sed by a potenti al field on the sc att e ring matrix of a oom.pQund nucl eus 
is computed. If a potential ^.eld exists the scattering amplitude is a broken- 
linear function of the amplitude 


Here is the amplitude of the purely reoonanoeliko scattering on 


,(C) 


the occasion of the creation of a compound nucleus 0 in the case of a lacking 
potential field. 


II13TITUT10M: Hydrometeorolorioal Inetltute of OLKdSa. 
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On the /.ction bronpht to Bear tvom Outside on an Autop:enerator * 
Hadiotccluii;:a, V1_, fasc. 6, 

Issiued; 7 / 195^ rtsviewed: 


:5-12 (1?56) 
10 / 19!>S 


jiere investigated tonhnical oonputation is in no oowifjotion with^ the 
appx’oxiaation 'oy polynonials of ths anode current ara; ;:iakes it po.'iololc^to ta!c€ 
Q 1 on i Int" acco\‘'^t» oi' ^yioOuXa’txOii cnaractori sties j «i.iich. is 


based •ax>ori usin£’ i:"ovxrier serieo, 


the corrrpu ta tions 


xs nsv/ly introOuce'd, I; ere some details of 
i'or aoynch'i'oiioiis and synchronous (}]')e:rat i on are aiscusBed. a he 
main difficulty consists in the harmonic analysis of the anode- or grxd currents 
on the occasion of the actiox^ of a sum of voltages upon the grid, here xt is 
necessary to distinguish between two possible modes of operation: i^ynenronous 
operation and asyAichronous operation^ the frequencies of action fromjv^itncut and 
of the swif-oscillations are in a simple (or no) ratio. The i 2 >ethod oi moaulatxori 
charactex'iatics used here for the purpose of solving tiiis problem is above all 

,,,*1 


used in th6 tneory of aapliVade .aodulation. The frequency of action brought to 
bear froia without is considered as carrier frequency, ana the frequency of eeli- 
oscillations as a n^edulation frequency, vi'.en investigating the aodu^ation proceos 
such Kodulation frectuencies should bo used as I'eprescRt the aepenaence of the 
amplitude of each haraonic on the shift volta^'e. On this occasion a apectrush s 
foriaed from v/hioh it is possible to select the compoaents with the _ necessary fre- 
nuGneieo. Tor this reur.on ouch an autoGcnaratar with action irom without is best 


liadioteolmil.a, 1J., fasc. 6, 5 


-12 (17'j 


'jbj 


<? 


PA - 1540 


comT^ted in two stages: At first the modulation oharacteristica are oompted and 
r)loVoed (thev may e.g* be approximated by a polygonal course) . '.vith tineir aid the 
no.coosary haixmonics of the anode current are than determined. This metnei functioriB 


if Vao Yoltagee* of the exterior force and of the baok-couplxng act upon 


different rrida of a aulti-grid tube. It may also bo used for tne_ computation oi 
an '■uh'-'nic-htA with two deprecs of freedom without exterior action. 

oh-rahen: If the .orking point is chosen to be to the right of tho 
poinr; TnTlf 'self-osci occurred in tne free autogenex ator, tae 

conditions of self-oxcitation may be eliminated by switcnine extepor action. 


conaitiious oi ^ 

’This may cause au acynchronous-lihe dyiii^^-dovTn ox oscillations, *4,4)),., 

* ... . . . _ ,r» X _ “! .. -.1..! vif fo r*irYiih» OXCltatiOll 


work.V point is to the left of the locking point, a _ synchronous-like excitation 
of seli-osoillationc aay occur in tiie case of an action from wpuiout. ^ 

Synch ronous operation : The frequencies of the acUon ^ 

and of' "t’hJ' silf-oseillations should be in the ratio m : n. If the self-OoCilla 
tions in the case of asynclironous operation are suppressed there is no self- 
axcltation of self-osoillations also within the domain of synchronism. 


IKSTITni-lOK ! 
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PA - 1341 

extremely High 


inis work b.ases upon the following conditions: 1*' 


electrodes 


are studied: Tno tranomieslou capacity or the grid is assumed to be equal to 


Tubes with flat 

... , ^ 

ru«.xo* * j i-iiO ijiiluoiice exercist»d oy toe opace Ci'i.-.. 2 ’.qG is taken Into account 
only in the space between the grid anci the cathodG. 'i The coefficient of the 
exploitation of anode voltage is qqual to or smaller than 
of the passage of electrons through the g-rld nlane is us? 
zero* 

The triodo of the p'oaerator is best di- 
vided into tv/o diode sectors: apace g^'id •« cat.hode and anace -ri?'- -»» Hro ’'''' e 
phenomena in the space grid «. cathode are investigated f irst/'beyiati 
form, amount, and phase of the electron flux (for long v/aves) may be detennined 
in deT)endence on the inertia coefficient and t)\e cut off angle d' of the grid 


ne» 4«} The velooity 
med to be ecual to 


voltage. 


hy way of an cjxaiuplo illustrates sucli a rolution for Q » 90^ 
<»ith increasing the form of the impulse is distorted, it increases somewhat 


ilrst, but dxininishes considerably cigaiii, and the phas 
the grid remains behind that of the grid voitare. Here B 


e of the passage through 
an?^ 3 ^ G.haractori:sG 


idiotuchnika, JJp, fasc. 6, 27-42 (lyph) CARD 


1341 


the inertia of the 


3pace grid-anode are in- 


jysteir- m tli^? biihcgb grid-cathode and grid—anodc ros’'''ec 
tiveiy. In the case of the so-called critical frequency tho tube is practi 
cally locked. Toll owing this, the phenomena in the 
vestigatod. 

The ratio (efficiency of the oscillations produced by the tube / efficiency 
the generator in the anode circuit) is here described as the coefficient of 
eleotronic efficiency of th.e generator. ;;ith increasing p, ti;e coefficient of 


oi 
of the 


the electronic efficiency is reduced all the more, the more the coefficient I 
of the exploitation of anode voltage increases. Also the influence exercised'^ 
by a small detuning of the anode circuit on the contribution made by the co- 
efficient of electronic efficiency is investigated. 

hext, the coefficient of of the 

f;enerator are discussed. 

lij-jL opti mum mode of operation of the generator for extremely high frequencies 
may be attained by a suitable selection of the coefficient of the efficiency 
of the anode voltage and of the cut off angle of the grid voltage. The de- 
pendence of the efficiency and of the coefficient of efficiency of the gene- 
rator on the cut off angle 9 of the grid voltage is investigated® 

In conclusion the aeque nc e of the computation of t he generator is given. 


IH3TITUTI0h; 




( 
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CjtsiIciJ t 


?A "• 1 j> 4 ^ 


i-iU 

rfiTfar 

A. X X AJ^U 


U3iPi / PIiY^iGS 
Dv'j-.iiiiiUG 0 u' } ii * 1*1 0 

On the Yrooleiri of ^;ho Accuracy of Aeacuriii^ Total 
with the ilelp of Aon^ Linos, 
hadioteeiinika, IJl, faec* 6. 06-70 (I9y6) 
leauod; 7 / "^93^ ::-oviovfed: 10 


Itoaictancea 


r the active aud. reactive coiuponents 
]aoc is c-ivoii iron neasuriiir data. 


,:i.t :l 3 .x’st a for-:Aiia for the dotorini nation 
0 and. :■: 'respoctivoly of tho loa-J on tlie : 

un ihJ. s oocanioii errors occur ’beouuoc thnee foiT*uiae and the corresponding^ 
noinOj-ran do nol take the dajnpiny occurrlin-: vitli real lines into account. How- 


every these r 


'ro 3 n 
>:r - 


a 


. [ 


into acccuni hy^ means of tli-s corrac- 

1 ; a 1 - a ''yd 1 - d -f l\a , Here or denotes 

m ■ j if. 


the coellicient of the sttindiju; voita|;e uave^ d 


/>( 


/ . 


on€ 


the voltane niiiiira.. 


miint 01 tno i 


ciliated 

from 

the end Ox tin 

dicttanco 

from 

;. the place wlx 

{ node) , 

A ^ 

wave length ii 

scribed 

arap]} 

lie ally in for.i 

for C 0213 

toiit 

a. If the rel. 

relative 

errors H/k and 


o.anin.n/-' ecei 


5 U lo; the arnount 

i TGii, 

)llGuiny naxiinury cal- 


a lanily 01 


errors ^ c/cr and. are known the raaxiraum 

X/X. can be determined, -hen determining the posi- 
tion of the node frovi the minimum of voltafo it is pos?^ibio to t^how that the 


ac dcuencienccs 

}\ 1 . 


$ ^ { 


•la may 
A f ( ii 


- the 

rium 

de- 


rn' 


ho.d3 oteo'hnl la, 

foil inf rolatioa 
i .A 

find; \ i/ A « 6.,^ ■?• 


faoc.f, di -7 
holds good: 

o,,. ,.nro ... -f Of , ^ ^ 
ac O 




R/:i) I 


CAII .3 2/2 , 1-1942 

1 / a ' 1 / — i 

/'4vt • cr‘“-1 ) *' A cr/u. V:e further 

. . In these iv;o 
l 1 Xt: a-> .AC 


Tornulae first two terms describe the errors occuxriay on the cccriaion of 
t]ie modif ication of the coefficient of the standing voltage wave, the third 
and tii.e fourth term depend on the frecuoncy of the renerator that feeds the 


In the case 6^,,.. the error is mainly determined by the term 5 .,,. The maxiraura 

error ^ yni Ib ebsorved for X ^ i at it h and for X 1 at h 1 . If X i© 
reduced ^1 w/y dlmirdshGO and ^ x/x increases, xhen using the mentioned dia- 
grama the accuracy of ricasuririg th.e active and reactive components h and X of 
tlie total resistance of the can be varied up to a curtain degree by suit** 

able selection of the wave rcoiatance of the nieaaurinp; linos, -heui de t-^rmining 
the active and reactive load component tlie resistance of the measuring line 
must be high or low respectively. As the terms 5 ^.. and 5 increase with in- 

creasing L^/ • f the distance hetweGn the ‘‘conditional end” of the line and 
the load must be as small as possible. 

In conclusion the errors occurring on the occasion of the determination of th© 
position of the node are analized by calculus of observationB. Though this oal«- 
culus of observations increases the accuracy of detei-mining the position of the 
node by one order of rragnitudo, it makes measiiring considGrably more oomplica- 
tv;d. It should therefore be used only if the usual method of determining errors 
from the voltage minimum lead a to no roivulto. 
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SBBJKCT mm / PH7SIC3 CAE!) 1/2 PA • 1344 

AUTHOR mimmVT, h.L., STEJHBiiRCf, A, A. 

TITLE A Graphical Method for the Determination of the Cheraioal Potential 

in Semiconductors. 

PBHIODICAL Zurn^techn.fiOj fasc# 5, 927-937 (1936) 

Issued: 6 / 195^ reviewed; 10 / 195^ 

Hero a eimx^iej practical, and sufficiently general graphical method for the 
determination of the tempexTi,ture dependence of the chemical potential in semi- | 
conductors is described* I 

Idea of the method; In various equations which describe the state of an atomic i 
seadconductor with admixtures the right and the left side are functions of ^ 

w ( '/kT), which depend on various other quantitiee (energy intervals, con- 
centration and of the atoms of tho donor and acceptor admixture respec- 
tively, temperature, otc«). Here is the chemical potential of the electrons. J 
The quantity . ^ can, if the temperature and the parameters of the problem are 

given, be determined as abscissa of the point of intersection of two functions do- | 

pending on • However, this method is rendered difficult bj the fact that, on | 

the occasion of the modification of some parameters, and even at different tem- | 

peraturos the form of this function changes^. However, if the system of reference | 
is selected accordingly, not more than two different ’’universal^* diagrams | 
need byS drawn r r the purpose of determining the chemical potential even in the 
case of arbitrary values of the parametere* As a first example the equation 


mm / PH7SIC3 


PA - 1344 


miiomckL 


Zurn.teohnofis, 26 face* 3, 927-937 (1956) CARD 2 / 2 PA -1344 

n « H? is studied. Here n is the density of tho free electrons in the oon- 

0 Cl e 

duotivity sone and the ccncentration of the Iioles on the local levels of 

the donor admixture® The practical realisation of the process with the help of 
a special ’’work table’' Ib described in detail. Also if the transition of elec- 
trons from the valence sione is taken into account, the graphical determination 
of /' '' is not made much more oompllcated. In this way it ie possible to de- 
termine • ' in the case of hoie-llke admixture semiconductors, semiconductors 
of the rrEIGIIBOH type, and also in the case of some local donor- or acceptor 
levels. The method extendo to all mein types of semiconductors and is equally 
well suited for degenerated and not degenerated serai conductors, V/ith some prac- 
tice it is possible by this method to determine the curves within the 


temperature interval of up to 


D® within about half an hour. Furthermore, 


also other parameters, a© e,g, are determined together with (T), 

As a first example the . ^he rm oeleotroffiotoric fprqe of aetaioonductore with mixed 
conductivity, and aa a further example the elect ric conducti vi ty of well o , 0 | gj- 
ductive sef^,oonduotore is Investigated by means of this method. 

On this "oooasion^ iT was found among oth r things that the cemioonduotor model 
with local admixture levels in the energy spectrum, which is usually used in 
the sone theory, i® l©es &at5.8factory in the case of a considerable ooncentra- 
tion of admixtures because the possible delocalisation of the carriers of adr 
mixtures is not taken into account, 

IBSTITmOH: 
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STJBJKCT 

AUTHOR 

TITLK 


CA’:^J) 1 / 2 


F£ - 154!) 


FEaiOBlCAL 


U^BR / PHYSICS 
KOZLOVSKIJ, Y.CU. 

The Bynanlc Theory of Ion Lattices of the Seignette-ivlectric 
Crystals at Static Conditions, 
lurn, teclm, fis, 2^? fasc, 5? 9-3"97^' (195^^’ 

Issued: 6 / 1956 reviewed: 10 / 1956 

here the oiiediniensional inharmonic oscillations of soiiP"iette-eiectric ions 
with or without an electric field are investigated* On this occasion the 
trostatlc energy of spoilt aneous ;)olarization ib uotj ao is uone hj? o nor au ^orSj 
neclected, nor'lc the number of degrees of froedoia reduced for purposes ox sim- 
plification. "iowover, in order to pr-'oid too coaplioatod confutations, onij- one- 
dimensional oscillations of the ions of a seignette-aotive lattice are atualed. 
The ions of renaiui;.;: tr^isluticn lattices are f.osunicc to innovaolc. in- 
spite of these siaiplifications this theory, at least siualltativeiy, daooi...jes 
the oei-nette-elcctrio phonenuina in Kcny orys t-is. lor the d..te-r!.ur...,tion os qual- 
itative'results it is necessary to have the parametors of the forces, w.uc.x taKe 
account of the binciupn of ;).c ions in too crystal. lov;ev.r, thooe puranoters can 
at present not bo accurately detorEinGd in the case ci hoineopolar cx; staJ..., ro 
v;hich belorig also GelAnottc-alectrioa. loo potential Yncry;/ ol toe aoxgiiette- ac- 
t^ve lattice ic developed in a ooritJS according to is*.*- ac-iing 

upon the shifted ions are Duluiviled into three tynec: 1.) Iho iorces 0^ .f 

interaction of oeirnette-active ions with the iona of tee remaining lat vices of 
the cryctul. Thoae forces are hare called exterior forcea. i.; iuc loroea os 


Ztjrn. techn*fis. 


7.3C* 5? 


965-976 (1956) 


CALL 2 


?A - 1545 


the interaction of selgnctta-active iono among thoaselves, which are here re- 
ferred to as "interior forooa". 5.) The forcer, which are due .0 tae deforaa- 
tion'of all ioivG of the o-i« 2 » »Woh are, above all polarization 
potential onergios cerrospondine to these three types of lorcos^and the 
iAdRxiSCIAIi of the seif-nette-aotlvs lattice ars given. From the ^AGachGiAJ the 
principal equations of tha problem are derived, iiaxt, the 

Of a strongly correlated seignctto-electricum are discussed, i.. ere follows a 
llr-Ll cLceking the consider. tier, of the correlation coefficiout, slightly 
correlated seignette-aleotrica, as well as the seignette-electric cr^-stals In 

tlso^th^ tLorr^-tvlt^with here is not able to explain a number^ of effects such 
„ *}-g cx-'--^e-'’ce of ’-hase transitions at low tenperatures- wi.n sariira tAtotate 
ar.d the eiiAence of‘ spontaneous polarisation restricted to a certain tempera- 
ture interval in a sclgnetto-eloctric salt. In cocclueion ways ano means of 
overcoming these difficulties are mentioned. 


IHSTITRTIOS: 
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SUBJECT 

author 

TITLE 

PICPaODICAL 


iSc kev!^TL‘‘protonB^*ers producod b.v means of an 


U SSK / i .'i'i:31CS CABB 1 / 2 ^ ^ ^46 

GGHEoV. 'J.V., COCiIBnUG, ’’.Z20Z0't , IjiGI;. , v.A. 

The Anjr-Jlar Distribution of the Neutrons Produced on the Occasion 

of the Reaction i’(x35n)Ue'. ^ ^ 

Zurn. techri. f is 5 2Ja» fasc. 9&!/-T'>V J 

Issued: 6 / reviewed; 10 / 1S’0<’ 

. . _ i r>.,j.T ,,, ... „ "-i-r I enei'.'^'ier; of 14'-'- and 


trlti«rtareetrThe''8j-sten for the voltace .stabilization of the f-enarator^war- 


letic aiacilA 


rauts a conc-taacy of tne troto-u niu C-.; ctC - 

tritiuTii tar^ret was used, aiid a ion£^ counter serveo. 
ality counter hao a rir;n covoriiif: of boron and ivaa 
argon and raethyl alcohol. I^ext, the problem ox ti*o 
with rospoct to noatrens ^vith a uff orent eiioxe-i-tfa x. 


rate up to If • 1 * -t solid 

,s a deUctor. fhe proportion^ 
’illed ivlth a nixture of 
sensitivity of the long counter 

dnicun&ed in dofcaU. .ith the 


;rssro;L?;;r:p.:; LiRicjr .»Ruv«, » 


angular distribution cf neutrons v/ruu ;no 
for all angles at proton energies ^£j4v 
(in the center of naco syotem)^ at 1 2CC k 
1200 keV accuracy is consideiVoly lower* 
Angular distribution was yacnau3:’en insxuu 
which were coated vd, th a mixture Ox para 
cabin was the tritium target. :hi..; -ong v 


h e'v V/ i t h gre o-t ac curacy , i . e . 
k'iv a-nd for angles balow 152 ® 

case of lar/ e angles and 


.oida a cabin of p x ; x m, the walls of 
naraffin and borax. In the center of the 
■■■'oufiter* 'wucj loc;itocI fit tb-o cistfince 


2urn. teohn. f is, .faoo. 5, 9rf3“!.'^'9 (1?’5U) -ji . «- / 2 

ko/irto'l 4 ot''TLrst 6 tiitical error of all r..easnre=ients v/an leoe than I/-. 

If 1 bv f dS^-irf “^Thobf SS'fr nLJ^brcountL°et^tfftrent 

thr-trtagnu.ber of 'counted 

lg°(?o 50 )! buruhlfffra from thehata of the aforementioned «ork at angles 
t '^*i\ 1 -r" ?V-e c^useP of this difference are explained, inis work la 

i‘ ,r .h. hyd,<«.« bo.b .nd 

nuQlear reactions. 


IHSTITUTIOI. : 
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,o^wCivL% Jivo 0 8 .’■ ..t! x'iilK 8 L*I.«8 ■-- -' Kli DXI hUV , V».A* 
a^e i roduction oi :‘ic’|';atlve u^rdroi^un Iofi£5 on the* OcGaniori of tho 
artsoatfo oi donitivo uvdrogon ions tArou^rb a A^uporoonlc^ilike Jot 
of Aercur^^ Vapor. 

/-urn.techrufis, Di^CcCi, 1^>C8-1221 

Ifioueci; Y / rovlewod; 1^. /' 


^oii accelerator conai5}?tin^: oi' a hip:h freoi^ont ion nource. a fo- 


Gusslnp lenBj and an acceleration tube 


produced a bundle of ;)Ositive hydrogen 
ionco t iw direoiion oi this ijun\il& directed incaMs of an electrostatic 
corrector. Vhe corrector w&b iooate^ 


in a chamber which oorinected the entire 
apparatus with a pudipirip cevlce* liio buntile of hpdroacrs ions entered the vnpor 
Jot tarc-OiS ti).roup:h c:n input cnaiincl® trace of tho ion bundle innXnf.inf uooti 
bne input chawsl of tne vauor ,iet tarrot couuJ be observed on a quart}; screen. 

1 ha Ciiariiber of tr-.a vacor Jet t.'ir;;-at Bno its ;nobo of o -'oriitiDti are ciasoribeb in 
datail on tht^ baris of a 

"ne ^aercurv vapor jet lori^iid a ..Ayd.f, noi^zlQy the super- 
aonic part of iTidcn had t;:<actly tlio sa:nc profile as the subsor 


onic part. 


the 


oecaaion tue :.>rod'action of the vapor jot, a corTer^pon^.lnp equilibrium must bo 


ostabliohed In the circulation of the 


boon aotablidhoa f.ho chamber of the vapor jet tar^:et 


or circulation equi librium }sad 


’ranged in a ouitabl^; 


position I t/i rcopoct to trie ion banele. '.‘he bundle of h;ydrc>^pcn ions io slightly? 
>;Cus«twj,'C'ij- vei-ion p.e.eelnp'; through tno vap'Oi ^jet tnr'pelj or* 'tvhich occasion the va^or 


• urn. iech.iof.uj 


a 9 » f-'OCoUj S 4.'. I *s!’ if 8 \ j h/.iij *; / ’/ 

jot eialtn flashes of light o£ conaidiji-uhlc in tensity at t. 

c o a 1 1 e ri H; .: o cc u r . 

-''he optimum conditions for t-c tranet ormatioji iC 

of positive hydrogon lone, into negat.ive ones on tho oocasion of their ?jaesa.^Te 
through fJ-e vapor jot target prevail at an energy of keV of the protons 

and a temperature of 1 60®( 10 ^ ato?:io per cm^) in the boilor. The highes 

value of the current of negative hydrogen ionr, impinging upon the Faraday 


.124:1 ('r-' 




1147 


Mace Mfiera 


oyiindor of tiic ^malyser amounted io about (DT^ microampere 


8 at 


optiinur!* condi- 


tiono and at 30 nicroaxiporec, v*hieo corresponds to a density of 0^ 

anperos. .;r. triO occasion of the production of the vapor jet target a certain 
‘^evaporation'’ of he; atoms Ircm tho target as ^vcll as tarbulence phenomena ^hen 
leaving the jet occurs. The disturbing; and daf?ia{:ir*{' consequenoes of these 
phenomena are pointed out. The flow of mercury vapors through the channels of 
the jet chamber in the here investiimtod temperature Interval c?oes practically 
not depend on the mod© of operation of the Jet. On the other hand, the vapor 
ourrosit passing through the cliaxinela of the vapor ciuunbor forms only a smali 
part of the quantity of vap r trfuinfvrrod by the current. 










J 
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C,Mu 1 / <.: 

.'>i it. ^ d « 

aB3 TranDfer in a Orr^jf^ular r.-a^'ero 
•iurno ttfCiHufiS;, 26 , fasc* 6, 12^>1242 (lSo6) 
lOBiiiCid j 7 / 1936 rcvie^^ed: 1C / I 956 


9 i* « •>0 , 

Tihe ;!cat« aad 


i-^ore thQ heat- and rnanB transfer in a la^^er of froniiiatricallCv^ ro^wlar grains 
v;lth not too arna.ll linear dimensions is xnvoDtifTo.todo iipparatus laocu for 
measuring; conBxcts of a cylindrical tul>G of 1-.^. tufu diumuter, and the (::as is 
ifitroducod from the bottom to the topo T-Co coofClciGnt of the macs tranefer v/as 
dsteriPined frcrL tho roductlon of th.€ wci^pit of the ol the filling 

which wore ?fiade of naphtalone* Cheae cXenentc, which, as ro/:;ards form and di- 
menslonsp are quite ai-dlar to other praino of the fillini; which ^ere not inacG 
of non-oublinatinp. material, are arranrou In one or two rows in the upper half 
of the filling© Iho production of the grai.na made of naphtalene and the order 
in which tests v/ere carried out ic deecribod. 

t:.c naphtalene content In the naaco whlcit oorronponao to tho equilibrium 
is meaBuredffl Tpvjaraiun and carrying out of the teat arc do^ficribod on tiie? baols 


of a drawlngo I’he do’-cndcrioe of the logarithm of thu partial pressure p 


pre-« 


veilliap in the state- of equilibrium on 1/T (’1* - absolute .tornperature) iz ciiarac- 
terised by straight linwG j:avin/‘: aatr.Q inclination* iisc* oubliuiation heat of 

the nvaphtalonc, which wan G.mmputod from this inclination, arnourto to ^12? kai/b 
which is 109 loss than tao sublimation I'ioat in the? vacuum© 

Vhe diffusion Goefficicnt of tho Jiaphtalene vapors difTuBad into the gacj was dc« 


V 

hum© teohn© fis, fuse® 6, 1219-1242 (1936) dAVcii 


i 34^- 


tormined experimentally frora tho data cunccr-nina t;io evaporution of the naphta* 


lene into a lajiiinary flow 


ihori section of tho tohOo The '-caouring devico 


s dieciissed in detail® The averago values of too difrusion coefficient for air 


end hydrogen are shown in a table; for air they emroo well .-Ith theoretical 
values 9 but in the case of hydrogen the experimental clif fusion coefficient is 
49 . below the value computed by the equation of Tii;::hV;CO/,. and T® H«CIL; ILatU), 
lmUTn»g®Chem« 2 6 ® 681 ( 1534 )* 

ihe critical numbers found or* the occasion of t.he f inal troatiTiont of experi men- 


tal results by hUbadlT ao v^ell as b^- IHbiabTh, dCf .ujT, and TwThOi.l} for the 
granuifir layer are explicitly given© In the interval ao - 2Tv'0, Jl tests 

undertaken ’^ith hydroffen and 99 ^^ith air overlap one another to a uni vocal de- 
pendence with an average BOatterinp; of j B, and 20, ( on th© oconsicn of tests 
with air and, hydrogen rGspectivelyo iccordint to tho character of the depen- 
dence of the ratio (Tiisseit number / cubic root of tho product of PHAK-DTlda 
and bCiiMIb'Thj nunber©} on tho HTYnOLT mi^isber three different kinds of mass 
transfer may be distinguished® 


nCT: 
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^l?he lioat- and I’ransfer in a Granular Layer » i..l* 

P/LU G'l^ICAL ?'.urn« techn^fis, fanoo 6, i;^4>12!;*v? ( 19 !>C) 
laoued: 7 / 93'^^ rc^viowedi 10 / 

At firtst the authox'o coi'apare thoir roBuit'v? in detail vdth thooe obtained by 
foreign authors, 'iextp the heat transfer of a layer of fj:TairiB is compared 
¥(lth the heat transfer in a checsboard-like arranged bundle of tubes vd-th a 
flow pasGiiig vertically through them, .^graement Is tolerably good* There fol« 
lows a discussion of t>u? heat-* and raaso tro.nsrer to a sphere and a cylinder 
in a granular layer and in a free flow, 'i-ho hUODIxr nufber for a single 
sphere tends towards two if the :i, lYAOhi) nunber is reduced s on the occasion of 
the heat trarui€e.r of the sphore in the layer ti:in bounda:.z*y value is apparently 
much lower and the hU:V:;;:h? nurnbor in the Interval he - 12 to 4 hu still de- 
pends considerably on he. I'Lg hUhb.hiT number for a cylinder with a transversal 
flow round it tends towards the constant value 'i/n if the KhYhOi.U number is 
reduced. 

prp I’he ponerai assumptions niade by h. reCGCihuiOVs, Xzv.Gkac. 
rh^uk, Gtdel. techn.nauk, .:o 1 Ml (^347) with ranpect to the ther^iial con- 


ditions in a granular layer are confirmed Irj the px*esent investigation. Thus 

the notion of the pas. at least at ho ^ ph® is to bo considered as an 

0 


■'o;ctoriGr problon'a hov;everp the rclationn 
apreonent with tno ■results obtained by nan,;} 


iostionci 


■/ are not in 

I shed later, and varloun 


h-uriu techn. f i s, fasc.G^ 124^*^230 dAPb 2 / 2 ?a « 1,>49 

errors committed by ChC);-\bvV were pointed out. If the spheres are arr{;mp:ed in 
a layer with direct contacts bertweGn 'ndividual elements® the amount of Hu,. ^ 
must be considerably below 2, which is confiitn.8d by the moasuring results ob- 
tained by the authors. A Gomparlsou between the rosults obtuinod by the 
fittihors with the experi'rienttiki material of other autlioro shov?© that two of the 
equations, given at the end of triO first part give a good description of most 
of the experiments which wex'e made at very varying conditions. A consparioori 
of the transfer processes in a granular layer Ir. a cheosboard-liko bundle of 
tubes as well as in Indiv^idurd tubes and cylinders Bhovvs the following result: 
The heat transfer in the layer io composed addltively of tr.e imJjvidual acts 
of heat transfer to the elements of tlie lixyor (in the cane of an avei'age 
velocity in a narrow cross section of the layer), -ithin the domain ^ 30 

deviations bctw^Hvii the heat transfer of the individual oloraent round wliioh a 
flow flows and the Glenont in t.. e layer begin. In. t'fe latter cane transfer In- 
tensity dimininnes more® tor® ir tne volooitj is reduced® full flow round the 
Bphera is interrupted in the laya^r® aitd between the sphere ies seCGUdary 
circulation flows arc produced. 


L^STITOTIG!^ 
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AUTliOn 3:^nT0rAL0V, Lo?.-;. 

TITU) the Computation of the Relaxation of 'I'ensiono in i/^etals* 

?h.U0DiCAL Zurn* techn«f is, £6, pp 1CR1-1033 (193^) 

Issued.: / 193*5 re'^lewod: 1: / 13 3-3 

hore the connection of the relaxation of tension with creep and the usual de« 
formations lo clemonotrated on the hasio of conceptions formed ooncernirig real 
crystals with microdisturbancGS due to vacancies and ciolocated atoms. In a 
lattice under load (which is a system that is not in the 3 nnodynarGic ecaiilibrium) 
the kinetics of the re-e.rrani;eaiGnt depends on the nobility of the atoms in thu 
lattice* Because of the thorinal oscillations of tlic atoms .in thx* lattice, the 
production and removal of d1stortioi;s is closely connected with the irreversible 
modification of form of tr e body under load, ieo* with its deformation* Tne re- 
laxation time of solids depends not only on their temporaturo but also on the 
tension applied in thds case* .rhererore, the relaxation eopuation is jj:^lvcn lor 
the case that, aftef the static test, a certain piaotie deformation remains. iTie 
herefrom derived approximated expression for relaxation at hirph tersperatures ia 
not purely (exponent ial but viepends .-ilso on a certain parameter product p jf 
which contains the material constajstB /'and IL , as well as the temperature 


ad the stress oonditions* hero 


denotes thi enory.y constant doscrlbia^?: the 


character of the dispiacv/monts of atoms in a real lattice, - a constarit of 
the difnonsion of a reciprocal tension, P The curve ®f the tonsioa re- 

laxation at hiyh tomperutures has trie followiny special features: After de- 


hurn. toclin. fis, fasc* 3*? 1 h? 1-1033 (193^} CAHB d / 2 r/: - 153^' 

"’ormatlon ceases (at t « t^) tension has a constant value (c? ^ ^ ^ 

t « t « a the curve is described by ^a^v; eel ini nr fractiorial linear 

iAmction. Here it is true that i: ^ ^ ^ ^ " ^relaxation tijae. For 

t - t .. T*il i3 true that cr ^/a - 1/(1 + 1,71p T c , Here t ’^Hanotea the re~ 
o ’ -x ^ 

laxation time of the mnotressed systems and 0 ^ is the tension provail.Ui£ at the 

end of the relaxation tirno. After very lore periods of time tension tends to- 
wards zero* 

For the investifation of the doiiaain of lowx>r tenperaturse the quadratic approxi- 
mation in the exponential development 

P'*' is then studied by means of a formula of approximation. 

The results obtained may be formulated as follows: Th© relaxation of tonsiona 
in .metals is caused by the interior re-arran£:ement of the lattice of a real 
crystal that is not in equilibrium. The mobility of the atoms in such a system 
decreases vUth an increase of the binding onergy of the atoms and increases with 
increasiJig temporature. 
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AtmiOR 30JPP0?, 

l’Kvesti(;ation of 'Phernoelectronio Umiaolon on tho Occasion of 
the Transition frora tho Solid to the Liquid :.Uo.t©o 
rdPIOPICAL Lurn,t 0 c.hn«fiSs faoc. C, 1101^11 62 (190^^) 

Issued: 7 / 199 ^^ reviewed: 10 / V;,o6 

licro previously carried out riicasurotrjents of the thorraoemission current of Cii^ 
kix and Ge in the solid as well as in tho liquid state are repeated with bott,.T 
Vacuum coriditionr, and Vvith r:;orc pv^re materialo 

■rhe measurinr device is described on the basis of a iLrav.in(:> The principal com- 
ponents of the measuring: device proper^ which is fitted in' a vacuum piaton, are: 

vat oontalninp: the ■•fiaterial to be examined^ a heating 3 pix‘al made of tantalum 
sheets, screens for thermal Insulation, a pxx^tective- and a ^soa^ 3 uri^g electrode, 
an well as a thermo made of '..oXfram- and. tantalum vvire« The repjeated ezamina- 
tion of Cu and Ag peirmito comparison with previously obta.insd I’csults# Tls.e ue« 
safi^plos v/era cut out from a monocrystai of the M-type, the admixturos of which 

were of th.© order 10 After the experiment the gormanium changed its 

« c onclu o t i Vi ty into a V' - c nd\j c t i vi ty . 

ji G a sur i ng re su X t s : In the course of exporlFneiits undertaken with jjuror material 
and hotter vacuum comiltione the thermocloctron current has no jump during tran- 
sition from one state of aggregation to another o however, the cui^e of the tomper- 
ature dependence of emission changes its steepness at melting point. The Ituck of 
a jump of tho amission current ?,/olt:lng point means that tho true vi?ork function 


Zurnoteohn.fis, fasc,6, 1191-1162 (1956) CMih 2/2 ■ ./A « I551 

(.(T) does not change on the occasion of transition from the vsolid to the liquid 
ataio* Tho change of tliO steepness of tempemture dopendonce at melting point in 
tho case of a constant t('’) '‘"J- jinriTj-Iikt^ modification of the toraperaturo 

coeffitjient of the work functiono 

1 )1 sc ussl on o f r e suit sj Tho lack of a jump-liko char^-o of th»e thermoeirdssion 
current on the occasion of meltinp: csould be e^^olained as follows; The increase of 
the temperature of the ci'ystal gradually increases the degree of the re-arrange- 
ment of surface atoms, The degree of re-arrangoment might become so great at 
tempera tureo near melting: point that the structure of tlie surface layors and trie 
arrangement of atoms in them is not changed on the occasion of the destruction 
of the distant arrfingGi'!K>nt In the volurao of the crystal (i*e* -.vL:en it molts) a in 
that case also the work function is not changed* Arom thin explanation there 
result tvfo interGctiiig conclueionB: One of the caucos for tr*e changing of the 
work function of a given crystal surface on the occasion of a chang:© of tempera- 
ture is a stx'uctural chayngo of tho boimdary surface of the crystal as a result 
of increased re-arrangement* 2*) The modification of the spatial structure of 
the crystal during melting does not change the work function. 
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The usDal theory of thonnal Ion polarl s^tioti is based upon tho conation 
II kT. however^ accordinp to invostipatioiua rnado by V«a«lur’f.u, buni.techn. 

-Ms ^ (171^4) ooncor?d rv: tlio conanctivity and tho losoen in diolectrica 
with thcrr?;al ion poloxioation^ tho hoifhit U of t}\e potential barriers to be 
ovorco.^)G by the ions on the ooceision of polari r-ation is of ter; of the same order 
of maiinitude as kT. Therefore also the cases U St kT and U < k? riiust be in- 
vestlp:atode here Vie stute with vctablo poiariro.tion is examiriod. \rhe true po- 
tential relief of tl^o ion is approximated by a nnedimensionai roctan^Kular well* 
Tuch a model describes the polari ^^atiori process with sufficient accuracy in 
some ^“lassos and perhaps also In some SGi^'nette«tf;leatx’ic oi’p stale. On this 
occasion the ion ( indopondenily of the acting electric field) deYiatos only 
little from the fixed well on the occasion of osciilatione and ’’'displaceir-ents'** 
In the electric field 11*9 potential well is di started. 

■Fiirthormorej an expression for the electric moment of the volume unit is fpi%fen 
for the case that tho dielectricun is anisotropic and tiiat the electric field h 
includes an equivalent angle (here put equal to zero) with the directions of 
slight po lari ;^.at ion for ail investigated ions of tho dielectrieum. This ox- 


, tcohnafiSs f:\f Co 6, 'jl6: «1lhp i 


proQ^ion is several times transfon::ed<. Turthermora^ the formula for the moment I ; 
is specialised for tiie case that the condition qT(a+b)!‘;T z is satiS'* ^ 

fied. hero q dcuotcG the charge, a - the interior radius of the annular potential 
well, b - the width of this ringj ^ « b/a, z =» oK'a/kT* 

This probleiG is invostigated ^also shortly for a macroscoplcally ir*otopic dieleo- 
tricum. In this case the directions of tiic slight polarir.ation of the ions (or 
ion groups) arc stat Istic-illy distributed over the ripace. hoa oa’-^puting I it is 
then necessary to average not only over all values of x, but also over all angleSo '? 
The expi'essioii for 1 thus found is cxp-licitly given and npeciali sr.ed also for the ) 
case qK(a 4 b)/kT 1* t;nly within the doinain that is far from oatura- f 

tion (i.e. at z 1) is the polarisation process of an isotropic ion diolectricum | 
described by the same expression that describes an ariisotro|>ic dielectricum. j; 

If the potential well and the i>otential barrier have a comparable width, also ths | 
equivalent polari liability of the ions iiicreases with increasing height of the po- j 
tential barrier (activation energy) I^aturraiy, the time necessary for the 

occurrence of polariaatlon must increase on this occasion ^ad the corresponding 
relaxation frequency must docreaoe. 
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AuTHOK KCGAr^j • a ^ 

'i’ITU: Ths Honstationary ileat Conduction in Solids wJiich are J.lmitea 

b;y' Orthogonal Coordinate Surfaces. 

1. Threodimenoional Temperature Fields. 

FrAUOAIC'AL Zuruo techn. f is, ^6, fasc. 6, 1185-1^1 93 099^; 

Issued: 7 / ‘5 996 reviewed: 10 / 1996 

The present work investigates nonatatioiua-y threeriimensional temperature fields 

irnLogeneous .nd isotropic bodies, which aro caused 

and surkoelike distributed heat sources in the case of 

conditions of the first, second, and third kind. Bodies 

are created by the section of ^threo p.^irs of orthogonal coordinate 

in addition, degenerated LA.'«Abodies with d surfaces are 

neous partial c’if forontlal equation for the nonstationary neat co.*duction pro 
cess within the body, the boundary conditions valid for the 

find the initial teriperature distribution are given, lecauae ol t**e additiv ^ ^ 
Ale solutions of this linear system the process of 

n-iv in the case of a xiiecowiso continuous modification oi the intensity of tne 

souses with respect to ti.ne, be represented by a It is 

orocer,r.e!; which correspond to its Jump-like and continuous modification, it is 

advisable to ijivestigate the Uc cases separately. inten- 

Tbe tempe rature fields. 

TTt^oft'^Vourc'oorTl^ nost nir.ple and most ipportant case of such a mouifi 
T“‘ToT sv. lfcchinf; on of hcatin.r . ^’or ti.e detorminat.iosi ol tne noii- 


Zurh.techn.fis. 2±, fasc.6, 1ia>-n>>3 (153C0 2 / 2 

^ 4.* V, fi"ld total Bvatems of ort'ncnormali zed eigenfunctions and 

r'0TU5IAr...LAE.> daod here oonsintc in treating the surface aistribution , foot 

* T • 4 4 . b‘» 3 tion. In ti e oiise of 8. Bimultaneous (f-v loct 

ITVln&to- tnd 5laL source, the temperature field may be considered to be a 

rtf ’’^artiol fielda*', each of which is created onl^* one source. 

srx«-u~f .k““ “I <■>•••■ ^“2;, 

*7 .X ^ c>i •i-i ^ mav often be looked upon as a tnerr^ial shock, this 

circuited eloctii..^ spatial distribution of the liberated energy may be 

oooaaion the ”^.“‘9,nUc,itid shortening of the duration of the in^puise, 

considered as . ^ influence function of a punctiform aourde is given for 

th7tlreedlmei-iSnnl problem with mixed boundary conditions. There follow rep.ve- 
f thrliJeratMe .f Ae jaas^ 
orthr inteneity of tht' sources. In this case the solution o^ be founa with 
ICTeil or n lnto,iral. As examples heat waves are stualed. 


IHSTl'KTIUK : 
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SUBJtiC? U:JL-R / PilYGlGS CABD 1/2 PA. - 13^4 

TITLE The Determination of the ?olta£:e of the Thermal Disruption of a 

^J^/lindrical I insulator. 

i,-.;aI0:;lCA;f. Zurn. techn.fis, fasc, 6, 1194 -** 201 ( 195 ^) 
iRsuod: 7 / 199 ^> reviewed; 10 / 199 ^ 

The present work describes a new methocL for the conjjmtation of such a dis- 
mption while taking into account the heat liberated in a current-carrying 
vein. This problem is solved the PUK method, i.e« at first the problem 
for a plane field is solved, after which one passes to a cylindrical field by 
conformal representation. Tpe current in the vein changes the heat flux in the 
insulation considerably. This problem is at first solved for a dielectriouni 
enclosed between plane olectrodes. One of the electrodos is heated by a cur- 
rent,. the othef transfers the ‘neat through another thin dieleotricum, which is 
not under voltage, to the surrounding medium. The equations of heat conduction 
of tls various layers are given and their solutions are determined step by step 

The thermal disruption in the dielectricum occurs on the occasion of the 
destruction of thermal equilibrium in the diolectricum, i.e. if in the entire 
device more heat is liberated than is led off into the surrounding raediurn* 
next, a parameter is com .uted that corresponds to the disruptive voltage IK, 
the correspondi?i£ family of curves is illustrated by a diagTam. vith the help 
of this diaf-rruTi it is easy to cornputo the disruptive voltage. After this 


•n. techn.fis, 26 , fasc.6, 1194-1201 (1996) CA.iD 2 / 2 
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for the case of a plsine field, tnc substitutions ior transition to a 
cylindxnoal field are given. 

,)y this method the disruptive voltage of an insulator for 220 kV was deter- 
mined. For .this purpose the equation of losses is specialized for a papor-oil 
insulator saturated with transformer oil. 11^ 211 kV is found, which exceeds 

the operation voltage of the insulator to a sufficient extent, namely by 66^. 

The disruptive voltage of a cylindrical insulation depends essentially on the 
quantity p of the losses at an initial temperature of the multiplication 

constant a, and on the heat conduction coefficient of the dielectrioum. 

A.^ changes rather little with different insulating materials, but a and 

may change considerably according to the quality of the insulation. By re- 
ducing these payaweters the disruptive vpltage of insulators may be consider- 
ably increased;^ ibis metb^^ be employed both for the computation of 
thrdugh-insulators as also for the computatipn of the insulatoTs of cables and 
other insulator types. 



IHSTXTUTIOn; 
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3AK{lAmK, k.y. 

'HTLH On the Dependence of the Heat Conduotivi t,Y of Oteam on I'etaperatureo 

r .raOPlCAL ^furn, teohn* fiSj 2^, fasc. 6, 12*31-1261 (193^) 
issued: 7 / 19365 reviewed: 10 / 1936 

At first severa,! works dealiJig 'with this topic are cxnousc,cd and critic! : 2 ed. 

For the comparison of two diffG.reut methods for tJie dateitiiination of the heat 
conductivity of steam and for the purpose of finctifitT tnc corx’eGpondini^ sources 
of errors the authors undertook es-rporiments conccrninp: the determination of the 
heat conductivity of steam by means of two different cevices® The one^^is based 
on the method of coaxial cylindors (method by F.KihtiVJ and frans. 

72, 6 , 767 ^ 1930), the other on the method of a heated ^ire® 
of the headed wire is based on the determination of the heat conductivity of a 
located between coaxial cylinders® Ylie inner cylintTer consists of c^n 
electrically heated thin platirmm wire and sorves at the same time as a re- 
aietance thormometer. Or. exterior surface of the second cylinder, whicn 
consists of a quarts- or rlass tube, a platinum resistance therrnometor is v^ouna. 
The vcoefficiont of heat conductivity is determined from the amount ox heat 
trausforred by the current in the measuring wire, from the temperature differ- 
ence in the layer of the gas to bo examined, and from the geometrical condi- 
tions of the device. The results obtained by the authors with the help of this 
method agree well with previously obtained measuring results® in the case oi 
tliQ mqthod^of epax^ two coaxial cylinchar vdiametor « 23 mm; with 


Aurno techri® f is^ 2^, face, 6, 1231-1261 (193^’'/ 


a narrow gap between them containing** the subEtance to be investigated are 
used, The heating system is in the inner cylinder. The coefficient 01 hmit 
oonductivity is determined from the heat flux through the substance to be 
examined and from the difference of temperature between the exterior surface 
^hrin^r cJLndor and the interior surface of the outside cylinder. Next, 

the causes for tlio Uick_of_ajreeHL<^^^ ® 

and SAiTbKLL and those obtained by other authors are cascuosed. i.be 

main disadvantages of the apparatus developed by KhYbF imd are the 

existence of 7 centering screws and the lack of a protcc«ivo heating system 
in the lower part of the cylinder, Therefore the autnors ueterrained ..ue heat 
conductivity of stoaa by merms of a relative method. In t.ixs connection it is 
nooQssSy to know the hLt conductivity of a i^nterial of referonco (i« t^s 
case nitrogen) well. Because, when taring the apparatus, and 

asnuiaed the hiu.t conductivity of nitrogen to be low, they also obtained too 
loB values for the heat conductivity of steam. 


ifJiSTITOTION i 
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riODICAL 


onsB / pnvGiCA 

ALI^?0?, P.z, 

The Tetit Trarif^fer on the Occaaioti of tho Traneveroal Passing of 
a Two** Phase Flow Hound a Heated Cylindrical Tube* 
Surn.tQchn.riaj |6, faoo. 6, 1291-1 ;:05 (195CS) 


Issued: ? / reviewed: 1 C /i 9 !> 6 ' 

The present work deals with the heat transfer on the occaolon of the transversal 


passing of air e-ontainin/: o3:tx’€2mo,lj sniall droplets of water round metal cylinder®# 
Owing to the diffioultlos ailning in connoctlon v/ith the aforementioned oonditiono 
tho oxperimento vote carried out with olmplified conditions# 

Ol^er.^: and pethod of tirO exjiarim^ are dosoribed on the bads of a drawing# A 
liquid (distlllod water) was punmed froia a pre:K3V.'re vessel through a purifying 
filter to a centrifugal strainer vmdor a prosemre of 2 - 10 atm* The drops of 
water leaving the centrifugal straimjr drop under the iniluonce of gravity, taking 
the air with thorn# Hereby a two-phase cylindrical flow Vflth a diameter of up to 
1 m is produced at distances of up to i:>9 from tho vtTtiSmr; in this flow the 
iRctul cylinder to be invostlgatod wac located# water wa.n colleotod in a 
vessel^ purified, and pumped back into the ■ resraire vestioi# Tlie teat cylinders 
were made of duraluminium red© of 12, 18, 22, 29 and 42 mm dlMoter, and were 
hoatod from within by an altcrraatiii,! current# Tlic temperature of the surface of 
the compensators imd test cylinder© was measttred by mo^ms of thermopiles# Con- 
sidering heat transfer by radiation, there was good agreornont £uiiong the results 
obtained at all stirfaco temperatures, v?hlch Indicates that the apparatus used is 


P.urn#tccha#fis, 


f iTLSC e 
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well suited for ?Its purpono. 

Con cl iA sions: According to tJ\r. ton>.:orati.ire of the cylinder surface, thcro exist 
two different kinds of flovi round tlie cylinders and of boat transfer; a film- 
like 'and a not wotted kind# Traneltion from the fllD-ilke to the not wetted 
kind takes place if the tomperature of the cylinder surface is soaewtot higher 
than tho boiling' temperature of the liquid^ and by^tliic transition the intensity 
of the heat traivofer is considerably reduced# KxperimentaX results are here re- 
proBontod In foi’iri of general! i&od quantitative dependenceo# fiowever, because of 
tho special character of the experimental method employed several quantities 
entering into those relatioris are Indirectly doterminod by computation. 


The prooese investigated is suited for a variety of technical applications. 
Above all the filn-like floii/ tr.ay be moct effective for tt;o purpose of cooling 
hi^ly heated surfaces. In the case of not too largo REYHOHI) numbers (of the 
order of from JOC to 5000 ) and In the case of a moderate CGnsumption of liquid, 
it was possible to ccnoetve a heat flux of up^ %o 190*000 kcal/m^# hour and a 
heat transfer ooefficient of up to I700 kcal/m^#hour.®C# This is 50 - 25 times 
as much as in the oase of a flow with only air. This work Is of great practi- 
cal importance for tho gas cooling of reactors. ^ 


IBSf ITDTXOH 5 
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;, u3JKCT / V'iH'.ilCS C.'Si) 1 / 2 - 1 

author B.3. 

XlfLE Ono’-Band Modulation with the Help of 

ri'^niODICAh Radiotechnika, 1J., fasc. 6, 15-26 

Inoued: 7 / 1956 reviewed? IQ / 195'^^ 

Here the principle of the separation of a lateral frequency band by 
Sr^-Saae r.odMatlon io dealt with. U th thrce-phaoe 
i modulators anu filters are unnecessary, 

low fr 0 qvieac.y xmrts :mz% ha exactly ooserv&o.* -vi. ^axG 

technolOt<ry this is easily poaoible. _ .-t-i o-i nf 

"'he principle of throe-!!has_e^KodvjlaJ;W ea trie^ocoasion -i toe Ti!o4ui..,-.ti j- 

ii' *hr¥e-o^is>’ Vyst^ hiffi frequency currents ’.or voltayea/ ay a thr-ae-pnas« 

ayhem of currents wth sound frequency the following current aystem is obtaiae... 

i* «e I. (1 + rs sin ^-t) sin "^^t 

i,. «. r, sin (Sit + 12C'^)J i 3 in(<^c)^t + 120 • 

i = 1.^ b + a «in 240'^)] Bin(oJ^t 4 240*^) 

.4e T ” denotes the vniue of the current for operalior- .ith carrier frequency, 

- Ihe sound-aneulPO- frequency, ^ » hich an^-nUar frequency, n - modulation 

Bv J 5 U Deposit ion of the currants in u coi;i:riOn circuit the volta^,e 
of the i;t;:ha band is obtained.^ the case of another order of pnasc-s the 

above lateral band may ba oeparated# 




UaBiotachuika, H, fasc. 6, 15-26 (1596) CisrU) c^; / ^ ** 

The block ache.; of the.d^ should bs J- f 

T5ui:?TeVf5?’neii: ^t be newly tuned in when switchiiM’. over tne tranuHii.tei non, 

”1= hiisB 

Sflixt ftitum ‘ n-n ti-.e accuraoWof the chaructexis Uo of every indi- 

teriatio aependa excluu^v -y -irinf^cixcait of the r,hase shifters aal«es 

vidual phase shifter. Vne cascadeUae of at the output of 

it possible °4tare''cairbe Converted into a throephase voltage by 

the device. jn real technical eystems there is aiwa^srs a 

means of tne therefore the ,deyiatioj?a.jiLj,Jme 

2S -nrSh:fj.fpi.sSuh™ of tK. th... .01.™... 

£«.*•, h« no oonpilon... fil.-r. It 1. ...1, for bo.n,, 

used in practice* 


IkSTITUTIOHi 
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.UDICAL 


nsm / PHYSICS 

KAUKIH, A. I. 

On the Computation dif the Field Gtren^^:th in the Zone© of Shadow and 
Ha If -Shadow on the Occasion of the Propagation of Ultrashort i^aves 
alonf: the Smooth Spherical Surface of the Harth* 

Hadiotechnika, 11, fasc* 6, 45-49 
Iji^ued: 7 / 193^ rovlewcd: 10 / I93G 


The prcGont work dosjcribeo an approximated method for the computation of field 
ot.roiip'th in these aones without ,!;;ra|)}iioaX interpolation* '.riio onlj iaethod for auch 
computations hitherto known is that hy Bo.A» V'\hFdhHK0* In the case of ultrashort 
\mvos it is possible in many cases (with the exception of the prop-agation of waves 
Tltii a wave length of move than 1 to 2 k y/ith vertical polari'/^ation above the sea} 
to replace a corresponding: exprasnion by v AiiehAAAIJ by the boundaxy value. In that 
case field otrength does not depend on the electric part'rnetere of the earth sur- 
face and also not on polarisation, and a sinu:lfe^ formula for the attenuation factor 
■in the aone of the shadow is obtained: ^ 

denotes the distarice between the points of transmission and reception in dimension- 


less units, y. and - the heights of the transmi tting* 

spectively in diiaensionless units, x - il/H , -- (a 

^ V ^ O' o ^ ae 


» and receiving antenna re- 


a, - equivalence 
ao 


x'adius of the earth, 


wave length, Y, 


'2 " “2' “o’ “1 

tho transmitting- and receiving antenna rospectiv^siy above the 


y,-. 


h.,/h , 


and 


height of 
.urfaoe of the 


Uadlotochnika, 1 1 » fasc* 6, 




43-49 (1990) CAiU) 2 / 2 i'-'A - 1358 

For ultrashort waves and not too low heights of th© 


earth, h {a 

0 ae 

antennae the exponential dependence . of the attenuation fachor on distance holds 
good not only for the gone of shadow, but up to the distance of direct visibility 
and oven beyond that distance. This permits a simple approxlmativs coiriputation of 
the attenuation factor in those %ones. Computation of the attenuation faotor in 
the zones of shadow and lialf-shadc?^? is reduced to t!ie computation of h and to the 

,, - ,7., Vp(.,./ i'3( ^-1), where Y^ denotes the smaller height 


formula V 


db 


of the i'intennae in dimonnionless units, ^1 , V2a 

( -h I f, V - value of the attenuation factor witn x H /H ♦ 

^ ’ 1 2 ' ’ o np np' o 

Uextf the limit ranges of application of the interference forrailae and of the last 
formula but one is shown. These computations of field strength, according to this 
formula contain no inaccuracios greater than 2 db, and this is the caso oven with 
an ant erma height of 10 m and a wave length of 7 With a :permi tted error of 


2 db the formula derived here may be used if only ^ V ^ ^2 ^^^5* This 


condition is always satisfied «?ithin the range of ultrashort waves if th© an- 
tennae are not too low. Thus it is poaslble to cotapute field strength in the 
zones of shadow and half-shadow without difficulty with an accuracy that is 
sufficient for practical purposes. 

in^rminm t 
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I J I - i i / y i\ i 'j) ,t C ■ ■" 
ts b i\ li^hh , : » ^ iC ® v] « 

The effective Output Cii’cuit oi a Televiaiori hadio Transmitter. 
Jiadiotechnika, fasc® 7, 3-12 ( 193 ^) 

IsBued; 0 / 1S'3'> revieu’ed: 10 / 

The present work deals with the pcsoibili lies of supprensinj 7 part of tlie lower 
lateral band and with txOe dcterainaticun of the selective frequeric^' character- 
istic of a televinion transmitter. Tpe reali'/iation of a steep lower section 


Lch at ex from el \ 


rrequencies afiiounts to a fraction of a percent of the 


OQurniary froquenc;^ of the cJiannal, necesci tales special Taeasurcn besides the 
suppression of tiio emitted radiation of low frequencies. This probl.-in is solved 
in the following manner according': to the demand made on the construction of the 
teleyisioTi traiisai tier : 1 « ) By using special ultiuhigh frequency filters in the 
trax^smitter. 2.) By the utili zixtion of the Bummary selective proper titiB of the 
inter-caocadc-oircuitB of the transmitter, flie construction and the possibilities 
foi’ the application of both mothods are discussed in short. There follovr d ellbe- 
r ati ans conc fera ing trie O’Uistruction of the elec tric clroui t sy s t em s in the tai*oa d 
ba nd c ao cadon of th.e tr vansmittGr. Among other thinf;s a cojriparison of resonance 
curves shows thfit^ in the case of a simultaneous decline of the characteristics 
on the edge of the bands e®--© by one db (conditions otherwise being the same) 
the transmission barultx of a three-circuit- or of a one-oircui t-filter are 2,5® 
or twice as vtide respectively as in the case of a one-circuit-f iltex% By making 
the circuit systems of the pre-cascados of the broad band section more compli- 


ladiotechnikas 11 ® fasc. :'-12 ( 199 ®) 


CAiiB 


1995 


Gated tliO riominal f?ower of the tubes in these cascades is only slightly di- 
miniBhod. The increase of selectivity of the inter-cascade-circuits in the 
input circuit of the transmitter means no essential improvement wit!;, respect to 
the, resulting energy coefficients. The ci rcuit gysten o f tlie end c asca de of th© 
transini 1 1 er h incr eas ed selec t iyi ty is then discus sod. The increase of eelee- 
tivity of this circuit system by a sivuple increase of the number of intermediary 
tuned circuits in the anode circuit is not useful. It is of greater advantage to 
construct the circiiit system in form of a band filter with the damping peaks at 
the transmission boundaries of the band. The wiring diagram of such a filter m 
well as its equivalence scheme are discus sod on the bacis of a drawing. Finally 5 
the equivalent rosietance of tne tube which is caused by this circuit system, 
is deterraiaed. A further advantage offered by the scheme discussed here is the 
protection of the output of the television transmitter against the frequency of 
the sound emitter in the case of the operation on a common antenna. Experimental 
verification resulted in a sufficiently accurate agreement with theoretically 
computed relations* The selective circuit system warrants a noticeable broadening 
of the transmission band of the end cascade without any reduction of its power* 
The hore discussed scheme was realised in many television stations of the 
Soviet Union* 


IHSTlTaTIOH: 
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AUTHOR UAJLIT, T.A., L1!UK0¥A, 1. 1. 

TITLR The Synchronisation of a i’ube Generator for Oinno Oscillations 

by a Fractured Aultiplo 'Suasi-Rlastic Foroe* 

Radiotechnika, 1 1 > face* 7, 1 ^ 0-56 ( 19 !>^) 
losued; € / IJps reviewed: 10 / 199 ^ 

The frequency =* p/n (n « 2,3f»o«k) of the harmonic exterior forc-e in near the 
frequeriC;)-' of one of the s?ub-}iarmonics of the eiRenoscillationa of the p;enex'ator, 
but the el('.:Gnf requeiicy of th.e f:onerator is p. The present investigation oou- 

jyiders the* soft and the hard mode of operation of the generator. If the system 
produces nuasisinusoidai cip:enoscillations in the case of a lacking exterior esify 
periodic synchronous-like modes of operation of the generator are posr^ihle if an 
cxterioi' enf (with p ^ ) exists. On this occasion oscillations oiif creed in the 

generator are ].»roduoed ivith a frccpiency of the exterior force, and its c=n'n eigexi 
oscillations are synchronized, i.e* its frequency then amounts tc ^ = p. The 
(amplitudes of the synchiX‘onized eigenoscillations depend in a ve.ry complicated 

monrior on tiie aitiplitudo of tlie exterior foi'ce, but each term of the corresponding; 

formulae can be intei'preted physically^ The character of the modification of the 
ajnpiitude and the phase in the case of synchronous-like operation depends esoen- 

tially on the coefficients to be found in the equationB '//ith cos v'., ain 

eos 2 j and sin 2 In the general case investigation is carried out graphically o 
It ’.vas px*oved in theory that phase- and amplitude- jus-ps are possible. These 
jumps may occur according to the direction of the modification of the "detuning:** 


Radio tec 


7, 90-9^ (1996) 


- 1360 


at variovic pointr; of tl.e synchronization domain. If there are jumps, phases may 
change by inoro than % eithin the domain of synchroni aation* • Furtherraore, there 
existo a domain with ctationaxy phase values. The theoretical investigation of 
a concrete genorator Gcheino (u * 2 and n « p) confirms the conclusions derived 
here. On the occasion of a thorough investigation of the case n « 2 the exirstence 
of a "threshold value" of a certain parameter furthermore found, in the case 
of which further jumps arc possible. 

The block scheme of tho experimental order is givenj in the cathode repeater it 
contains a circuit which is tuned in to the frequency of tl^e eigenosclllations of 
the g€?r;erator to be synchronized. It is thereby possible, in the spectrum of the 
exterior force, to suppress the harmonics vvith a frequency that is near the eigen- 
frequency of tho generator. Synchronization was carried out at frequencies of the 
exterior force * p/n (n - 2, 3, 4, 5; P - % • frequency of the generator, 

and showed that synchronization takes place on the aubiiarmonic at arbitrarily 
small amplitudes of the exterior force. If the amplitude of the exterior force is 
increased, the breadth of the synchronization band increases non- linearly. 


Il^STITlJTIOH; 
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-TuajiiCT ujaH / caeb i / 2 pa - 1361 

AUyHOK i?EK0V, O.I. . 

TITLE On the Problem of the Computation of the Effective Keflecting Area 

of a Surface Target v?ithin the Range of Centimeter waves. 
rETllO.PlChL Radiotechnika, J1, fassc® 7 j (193^) 

Is cued: G / 199 *^' reviewed: 1u / 159 ^^ 

The present work remarks upon the faulty computations, such as are found in 
literature, of the effective reflectiiv: area of surfaces which reflect radio 
waves diffusel^a This relatoo to the impulselike ii’r-Hdiatlon of the surface of 
the earth, as e.g. bj tlic panorama radiolocator of an aircraft. 

The surface of the earth buhaves*^ wi th respect to centimeter waves like a dif- 
fusely reflecting surfacco It ia ti^erefore possible, when investigating ttiO 
field, to do GO on tlie basis of LhhhhsiT’b law according U) vdiich ti..e diagram of 
eocondary radiation is a cohere that touchcc the xeflecling surface. 

If part of the surface of the earth with tl;.e area is unifornlj irradiated^ t!ie 
density of the power i'lur of the reflecting wave ihrougii the surface of the hemi- 
sphere of the radius E around the point B (R - distance between tlie radiolocation 
station and the reflecting object) is Hero is the density of 

the pov/er current at xenith (point A), 9 - the angle above the horis^on of the in- 


which is reflected by the sur- 


the pov/er current at xenith (point A), 9 - the angle above the horis^on of the in- 
vestigatod point B® If lAy., is known tho power which is reflected by the sur- 

face can be computed by integration of the density of the power current vilth re 
spect to the surface of the hemisphere® On the other hand, it ic true that 


Hadlotechnika, 11 , fane® 7? 57-bb CARD 2 / 2 PA - 1 361 

P «•' Qp. sin Q R. . M.ere i' denotes the rofleotion coefficient of the radio 
rex 1^1 1 

waves on the oxarface and ~ the density of the power current of the primary 


\mve« For the effectlVvO ref lasting area of the surface 3 of the obaerved do- 
main of the surface in the direction of the source of primary radiation 

p , p 

^eQ “ 4^^^^ ’ This formula is e®g® derived by A.F.^RGObOLOV, 

Bases of !-.adiolocatiori, published by -’Loviet ICadioA’, 1994 f bxit the author is of 
the opinion that 30GCR0L0Y co]>ur.itted errors when examining Accordirig to th<c 


author ♦ s opinion 


2c Q is 1 1*140 for tbo irradiation of the 


surface of the earth by the radiolocation station of an aircraft® Here o denotes 
the velocity of ligkfe, - duration of the inpulse, u - width of the diagram of 
the directivity of the antenna in a horizontal plane, H and 9 have the aforemen- 
tioned significance® The lastnaiaed formula is opposed by allegedly erronoouo 
formulae developed by foreign authors. Kext, the weak arguments brought forward 
by several author's, as o®g. those of a® F. BOGOMOLOV, in favor of these allegedly 
wrong formulae is pointed out. This error conimitted in connection with the de- 
finition of causes a faulty determination of the most suitable form of the 

diagram of directivity in the vertical plane for the antenna of a panorama radio- 
locator for aircraft. According to the author’s opinion these errors have hithorto 
not been corrected. This work in of groat importance for radiolocation. 
I?ir>TlTUTI0H; 
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’ USSR / ?H'/G1CS CAED 1 ,/ 2 i-A . 1 362 

AUTilCTi KO^AMOV, H.2. 

'i’lTLK A Keaonanoo Phenomenon in Tvfo Coupled Sections of a Line with 

Smll Loscjes. 

PKltIQDIC/;L Kc.diotechnlka> 11 > fasc* 7* 60-62 (19^6) 

Issued: 6 / 1956 reviewed: 10 / 1996 

4lao one, two, or three resonance sections of a. line can be connected fourpole- 
like, on v^tnch occasion the tranami scion band of such a can be nade very 

small, which is of practical import fat"ice. 

Here sys tem cousisti of two coupled f o urp oj e- 1 ik_9_ s ec t i Ml. ^ ^ 
vestigated. a ilne of the length 2 1 with low iooses is investigated in the ^mid- 
dle of whicli a resistance is connected between trie two conductors, fnus, this 
lino may be considex'ed as a coupled system with the coupling resistance r. To the 
input .terminals of this line a sinusoidal voltage of a gonorator with the electro- 
Biotorio force K and with tVie interior renistance fi is connected, and t-ae output 
teri'iinals of the line should be loft open. The x'atio between tVie volta^co ^at ^ the 
ouen output terminals and the emf of the generator lor tne frequency ^ordering 


resonance 


of the 300 1 ion with the lenicth 1 


1 p. 

is to be determined. Here it is true that >10 '/f^. 

The transfer equations for such a case are given: from them the ratio between the 
voita^.':e and the emf of tiie generator can be determined. It io transformed in 
consideration of t)ie small Iogscg of the lino and is specialized for the frer 


Radiotechnika, jj„» "A 60-62 (1996) CAHD 2 / 2 Ivi - 1.562 

quencics near the resonatico frequency, iierefrom the modulus of the ratio (voitag© 
at the end of the line / enif of the ponoratcr) ami its maximum value are derived. 

The smallGst relative transmission band is 4P1 nt H -4 00 and r --7 0. p is the 
real part of the ptropagation constant f =* M' 

Therefore it is necessary, for the purpose of conserving the smallest possible 
trarsnii< 3 sicn band, to increase the interior resistance of the generator (e.g. by 
means of an additional resistance) and to reduce the resistance r switched into 
the middle of the lino. In the cane of r -C (shortoirouited line) the coupling 
between the sections is realized by the magnetic intoraotion of both sections. 

It must, however, be taken into account that the absolute value of the eaaxinjum 
of bg/h diminishes if the ratio E/r increases. 

A diagram shows the resonance curve experimentally recorded on a section of a 
coaxial cable at r •* 0 . 


If!S1‘iri3Ti0f« ; 
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CAHD 1 / 2 PA - 1^6; 

:a*THOH OCKim, Y.l., PATROY, J!).Y, 

The Computation of the Plastic Scattering of Plow Pleotrons oy a 
Itydrogen Ato^ri by the Method of Integral ilquationa. 
ppfUODIGAL Purruoksp.i teor.fia, faac. 1j^14^-14B 
Issued: 9 / 19>'" revicnved : 10 / 199^ 

Here the usefulneso of the jnethod of integral enviatioas, v^hich was suggoatod by 
P. d:iUA ARPv% is examined by busing upon t’iic same a|)proxi.iTiated represijntation 
that was used by P.h^POKJh and .A.i.!:.: ( thy s. devoid, 

x’^ r,^ )-f( j « here v(rj' denotes the lunction o- ground 

state of the hydrogen atom, Fi(r) and F“(r) are considered to be spherical-aym- 
metrical, i.c* only O-scattoring is taken into account. On the occasion of the 
selection or Y^r^r.), the functions fifr) - rF-(r) must here satisfy the equa- 
''' ' ■' P ^ + Qo + r . o 


tion: 


,-(r)f“(r)+2«(r) T «(r’ )t~(,r< ) f f (rr- )+ t -k"'/2 

*“ O ^ . /S 


2 dr’ : 


and the corresponding boundary conditions* Here ^ denotes the energy of the 
atom, k « the wave number of the ^inciding electron, and it is true tnat: 

V{r)^ Ij yuA>')g(rr')ar*-l/r/, u(r).-^r':'(r) , g(rr' g Ig ..1/r' reapoc 

tively for r > r’ (ana r ^ r'} respectively). The equation nentionaa can be 
clearly substantiated with the help of the variation principle defined tor col- 
lision problcKS, and is hero converted into the follovsinj/ two integral equations! 


zbrn.eksp.i toor.fis,ll.,fasc.1, 14 £-'! 4 G (n=56) CAi:l! ?/2 lA-IjSj 

Air)=.i.| +f K(r8);<(s) <is, J(r)» % K(rs)y(s) dr- hero g(r).a,^X(r)+a2y(r j , 

’V0/k)sln ir. ,2^1/1:.) (jbln l(r-s)u(s)dB, 
u,» f «(3) f(o)((l/o5-<‘t-fHVf))i«,K(rs)=(l/k)=in k(r~s)¥(s) + 

+ (2/k) u(«) r>in k(r-t) u(t} ((l/t) -(l/s)) <3t. Mext, an equation for the con- 

n^iction between ct- and is dotermiued. » , •, £» 

In the antisymmetkcal case computations can be aonsiderably simplitiod because of 
the invariance of the total wave function with respect to tno .rjuisiorniation 
f{r) -7f(r)+ C u(rH which is shortly discussed. (C here denotes an arbitrary con- 
stant). - Bv means of the formulae mentioned here the functions f p>nd f (r) were 
Lmnuted in first approximation, and from them the phases of scatter!)^ 
ierLhedi results are shown by two dijigrams into which also the results obtained 
by other authors were entered for reasons of comparison. In the anti s^metrioal 
ease the curves (found by numerical intceration by means of the variation me- 
thod and by the metbod of integral equations) are in agreement. In the ayometri- 
oal case a somewhat higher phase value is obtained for k f 

energies the result fully agrees In first approximation with tne result obtained 
by numerical integration. 

153S>fI!?UTION ; Leningrad State UniYex’’9ity* 
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u-GK / i'lrnics ‘ v/ ^ ^ ^ 

AIJTflCK ZABDJBKIJ, AAECEKKO, 

ATxTLH The Ph^/siC‘^il BriOOG of :''jlectrcri~Ontical Chrcuo^jrapiiy * 

A'.: 'i Gfi L r.'Ok i • Akfittii • iVciUlC j 1 O C y filBO* 2j 

Issxied; 7 / roviotved; 

Electron-optical transf orinsrc can, because cf tlieir narkec incrtialess nooe of 
operation be nscd for tiie study of 'procea!>es of very short dux'ation 

(lu"-' to 1o"'*‘' oc-c) bi dovalopint the eloctronie iafige. This cotnoG may be 
called "clecti'on-opti cal ohror.oeraphy ; its raoae of opoi-ation is^ diocussed on 
the basis of a drawirit;: An objective reproduces an irai^'e of the lii’ht source 
on ti.o uhotocathode. i’he electroriS OBiitted from the photocap.ods are accele- 
“■ - (v'hich here con- 


.!>.d are then focussed by the electron-optical s, 


sista of two rin(;» anci ari aperture). Before ia.pinf~ini; on the iluoresoiiMi screen 
the electrons pass through a rapicly rotating: electric or mahrnetic field, and 
therefore the iaMi<;e of the lieht source is developed on the screen aocortiing 
to tise. Circular dcvelopaent is the aiost favorable. If, however, Ue duration 
■jf the ’orocess to be invsstieated is much longer than the period ot rota.,ion 
of the defleotir.t, field, it is possible to Mke use of development in a spiral. 
The ffiinimuir. still resolvable Interval of tiiae is ^rcs i/2i.n0. ® 

of rotation of the field, R - radius of the circuit o.. avelopment on the 
1 ‘luorescence serfion, 6 - number of still r&soivable atroKos p€?r cm o 
screen- The acuity with respect to time of development can, .In principle, he 
raado to ascume any intensity by reduoinf T and increasing Rb, but in practice 




210-221 ^19i6) 


?h - 1364 


is li-nitoil by several causes: The first of them is oleotronic enroaatic 
ak*rration. Here only the nonrelativistio motion of paraxial electrons in 
axial- symmetrical fields Is ciiscuBsed. The differenoea of time occumne on 
this occasion amount to ^ (K^ - field streriijth s.t the 

cathode , c,i:i,v ,t - chartjc, aisa, initial velocity, and duration of motion 

of the eiectron). Mext, the deflection of electrons near the screen is dis- 
cussed. The formula for A applies in the case of an oleotrooagnetio 

''ocusslrp of the electrons in the electron-optical transformer. <>. further im- 
portant cause of the limitation of acuity with respect to time is the 
thickness of the photoenthode. Tho analysis of all those causes shov.3 that the 

highest, this method is - 10"^'^ sec. For tines of from 10' 'y*? 

sec electron-optical chronograpliy is at present the only existing method for 
the direct study of the development with respect to time of processes which in 
anv wav 06 Ui cause the emission of slow electx'ons. iiraong others, the following 
prLe^esl^ave such a duration: excitation of nuclear states, effect, 

initial stages of scintillations, some processes comiected with spark dis- 
charges, decay of heavy mesons etc. 


IHSTITUTIOH; 
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SUBJECT USSR / PHYSICS CARD 1 / 2 PA - 1 J 65 

HUTHOR ADIHOVIC, E.I., GURO, G.M. 

TITLE The Gharaoteristio Tiraesof Electronic Processes in 

Semiconductors. 

PERIODICAL Dokl.Akad.Nauk, 108, fasc.5, 417-420 (1956) 

Issued: 8 / I 956 reviev/ed: 10 / 1956 

First, the electron transition in a semiconductor containin{T recombination 
centers (traps) are given. The acceptors and donors are assumed to be totally 
ionized. By the subdivision of all concentrations into a part v/hich is in 
equilibrium and a part which is not, as well as by the neglect of terms 
which are quadratic with respect to concentration, a further system of 
equations is obtained. This system is then solved for the damping of con- 
centrations that are not in equilibrium at initial conditions which corres- 
pond to steady operation. Tpe solution obtained contains 4 time-dependent 
parameters (which are explicitly given). Two of them are identical with 
the life of electrons. ( J . SHOCKLEY, W.READ, Phys.Rev.Ol, 655 (1952)). 

These expressions are specialized for low concentrations of the recombina ion 
centerHs. Further, there is a characteristic time of damping which, at steady 
conditions, is identical with the life of the (real or unreal) carriers which 
are not in equilibrium. However, in the case of high concentrations of the 
"traps'’ the damping process is determined by two characteristic times. In a 
diagram these parameters are represented as functions of the position of the 
FERIvII level. In the case of high concentrations of the "traps" the maximum o 
the life of the electrons is shifted towards the conductivity domains ol the 


Dokl.Akad.Hauk, 1^, flasc. 5, 417-420 (1956) CARD 2 / 2 PA - 1 365 j 

e-tYce. (F )■ C). According to the dependence of the life of the holes on the ; 
FERMI level P, another heat-dependent emission of holes from the "traps mto | 
the valence zone occurs, and therefore a second maximum exists in the case of | 
such a dependence. In the case of steady operation the recombinapon of elec- 
trons and holes in the "traps" is in equilibrium with the production of pairs.. 

If this nair production is interrupted, uncompensated and approximately equally 
strhg currenh of electrons and holes from the zones to the nraps" are pro^f 

duoed! The life of unreal charge carriers is introduced into the theory as , 

fundamental characteristic. In the case of 3 J 0 CFLEY "and ' 

the results obtained by the authors agree with those obtained bj ollOCKLLY an 
READ only withih a certain interval. If _ the _ "traps are in the lovver haV 
j. j-vp forbidden zone, the characteristic time of damping is equal to tne 
Stfot Thi. 1. tor .11 position, ot BOTI 

levels in electronic semiconductors as well as in sufficiently marked , 

hole-semiconductors. . . • , -i 1 

In conclusion the two main methods for the measuring of lives, the impulse- ^ 
method and the photoelectric method, are discussed. : 

INSTITUTION: Physical Institute "P.K.LEBEDE?" of the Academy of Science j 

in the USSR j 
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SUBJECT USSK / CARD 1 / 2 DA « 1 ^(>6 

AUTHOR BAGAHJACKIJ, JU.A., TJAPKII^, 

TITLE The Peculiaritioa of the Structure of rti-Al-Alloys on the Occasion 

of the Separation ProcesB of an Over saturated Solid Solution of 
Aluiriiniui?: in Kick el* 

PERIODICAL ,T}okl.Akad*Uauk, 1()8, fasc* Jy 451-454 (195^) 

Issued: 8 / 195^ reviewed: 1Q / 199^ 

The authOTR studied the of nick el-aluiriinium alloys containing a hl,^b per-* 

c©nta»*^e of nickel with the help of X-rays, on the occasion of the hardening; of a 
quenched solution with 17 atoBi percent Al woi^'ht ;perGent) oscillations of 

the monocry £ 3 tals of the satellite reflections occur besides the refleotions of 
the primary solid solution at a corttiin stap'<^ of tx-paralion of the solid solution 
which is oversaturated after quenching* The chf^nge of the distance between the 
main refloctior.s anvl, ad(iitionai roflcctiona on ILb occMSion of the traiisition 
from one radiation. to another corresponds to tlie modulation of the lattice para- 
meter of the type [v0^~\ in the crytrlnl of t}:o solid solution* The here observed 
case is only distinguished by great similarity of rsatellite reflection to the 
main reflection, which i=^ the r£;ason why the satellites can be observed only at 
large angles of rofleotion of the X-rays. No essential change of the distance be- 
tween the satellites aijd the rnaln rcfloctlons and thu;^. also no change of the time 
of modulation with the time of hardening was found. 

The modulation Boheme resulting Iron tho eMpc-rir^;ont io a go-bet^^eeii betv/eer. the 
schemes of BRABl.KY on the one hand {uui those of TJAIU ;L and LIPSON on the oxher. 


,na also no chance of the tine 
in a co-’oetvfeen between the 


Dok'l. Aked.-Hauk, 1i)S, fasc. 5, 4>'1“454 CAi.J / , 2 PA - 1566 

The lattice pc~t'."icter kX found relates to the intermediate layers with 

increased aluiainiua concentration. However, the layers with reduced aluminium 
conoentretion have no distinctly i-arked lattice parameter along the direction of 
modulation. The layers which alternatingly contain a high and a low percentage 
of aluminium are probably of equal thickness. Additional information concerning 
tVie structure of nicitsl-aluminium alloys were obtained by observations con- 
cerning the cliange of euperstructural reflections which characterise the compound 
Hi Al. In the case of alloys with 1? atom percent a very approximated estiasate 
furnishes amounts of from 200 to 400 kX for the average maaaurements of domains 
with remote order. The amount of the lattice para;.iGtcr within these domains is 
somewhat larger than the average amount of the parameter for the entire crystal. 
In the following stage of separation the washed-out state and the position of 
superatructural reflection change only little. In the course of further harden- 
ing superstruotural reflections continue to become sore distinct. This points to 
coagulation processes with increasing concentration of Al. If part of the 
aluminium in the tU-Al-alloy is replaced by titanium, the character of the trans- 
formations does not change essentially. Also in the case of tho triple alloy 
Ni-Al-Ti supers tructural raflootiona occur after hardening which are indicative 
of the existence of domains with a remote order. 

IH3TITOTIOH : Institute for Metallurgy and Phyaica of iietala of the Central 
Scientific Institute of Research for Iron Metallurgy. 


Sanitized Copy Approved for Release 2010/11/04 : CIA-RDP81-01043R000800190008-1 




fjSt 'W w 


Sanitized Copy Approved for Release 2010/11/04 : CIA-RDP81 -01 043R0008001 90008-1 


0:-oU / 1 / PA - 1367 

rUJTUO!? AKULOV, N.G. 

'.fXTLK l!he Theory of Ferro-, Tara- and Ferri-.^ac'aetissrtu 

FFHIODICaL i)oki. Akad.Hauk, j_0§t faoc* 4> 605-606 (193^) 

Issued r B / 15^5^" reviewed: 1 G / I996 

on the basia of the formula for the atomic rna^^netic uiomont in the pararaa|p;netic 
state A ^ y23 (2’f-20 ^ it is T)o^^sibla to construct a diapran for h (a). 

■ T / ;> P t> ' ' X/ 

the eleuients of which consist of sections of straip;ht lines iii the ferroriaGTis*- 
tic and in the paramagnetic domain- huch a diagr^iEi, in contrast to the dis.gram by 
OLATFh and fnULJFC, inakon it possible to set up a General rule for the coupling 
cf atonic moments above and belov/ th,e dl/hih point, i'ho th^^ory to be duvelvpjad is 
baaed upon tho capture of s-olectrono bv d-electrono at the expense of oxahaago 
energy-, fy an increase of accuracy on ii^e occasion of the ooniputation of capture 
probability it is possible to determine the marnctic moments of the atoms above 
and belov; the CUFvlh point. For the computatioxi of the probability of the transi- 
tion of the second s-electron into the d-shell, the numbers nh xuid nl of the’*left^’ 

o.. cl 

and*’ right "spina respectively must bo ascertained, and frooi them ds-intoraction 
is determined. For t}ie Or-atom it is true that ^ai^aud n|! ~ 0, and for the tran- 
sition probability of the second electron into the d-zone with T wo find the 
I'olation =■•* u(n 6). here u is a proportionality coefficient. (T, 9 donoto 

temperatures) , 


rckl.AkndJ^auk, fasc.d, 603-^06 (IO 36 ) CAb,D 2/2 FA - 1 367 

dho relations nentionod are at low tenporoturca in quantitative agrecHeut with 
the exx;eriment in the case of the metals from Cr to Ni and in the case of their 
alloys. At hlf;h temperatures tho Gooond s-electron is practically subjected to 
the same conditions as is the flfat s-eloctron at low temperatures. 

If the param6iter n (that electron concentration at which tlie moment of the atom 
is equal to zero), is known, it is possible to detei'Dino tho values of 

(moment in the ferroBUi^;netic state) with great accuracy. In tViis way a diagram is 
obtainou which agrees quantitatively with respect to its principal components 
' ith the experiment and v?hich, besides, makes it possible to predict the magnetic 
momGntr above CfFIi.: point for a number of alloys, 

Tt is poecible already now to set some miles for ferro- and ferrimagnetic 
alloys., o.g# that the elements Vvith an unstable group of 9 cl ’-electrons are in- 
clined to form ferrimagnotic branches. Such branches are those of FeCr, CoCr 
and HiCr. The slightest instability of the d’-gi'oup is found v^ith Fe, followed by 
'n and Cr, Aith an increasing content of Fn the inclination to form ferrimagne- 
tic branches grows* In the model discussed the ferximagnetic elements are not 
on the iP^aln lines but on the lateral branches. These deliberations agree with 
the data of neutronographic analysis* 


imnni^Tioni 
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• iMJXi’ 1 / 2 Pa - 

?OIiGO;im'J, I. a. 

iiadiatio.« on the Oocaiiion of the Irdtiatioa of a 

Difjc'htstr^e. 

:)ok.I. /.katU U20--B2P (lt)i?6) 
liiBUitKi: / 19 JO reviewed; 1 u / 19^6 

9 ho elart A-raj- :ca<liatioa occurrii-i,r on ilio oocacion of the .iiacj.'.tr/e ci" con 
d€*,ui5v;i oatLex'ies oj hydroe’or: .'it io\Y pr^'n-uore wob i ViVeBii ;.A-.‘ted. '.9:o Ij ror^n 
Ijt a ciii.unibe;r oi 1\.-a 0 tu:.'! iA3l^;..,ht atid Ifd <vn di,ar?sa-tf:>r, atcl", beh 

uhe ho±Qn i^nicn covered vei th aiaainiur foil riad 


;'^ 2 re covered vale aiaainiuK foil and Borved er an outlet for the 
raulatiof. trom the tube a lUEdnoacsnt eryslMl «an rixed. 'i'Uc jU-vuta arodneed on 

vf.. '''“3 oUair.bcr uaon orio of the oryotals 

uiuinu viie^^nolc in the ciectrode, hoto a eecond cr;, nte}. behind toe other hole la 
i^ali Od. \.uia Xixn or tube there luplnhed only the quanta produced b,.- scattered 
eiectroa^ iuoiain^^^upon u Beuill portion of ti-e op;.a^lto the holel ,,.fter 

anplii icatioh. the impulses wore convoyed to the input of a two^bouu iueulae 
OfiQiIiopraph. ..ccorelnp to an attached diapra;-; the otart distinctly takes place 
lawer unaa ti.o coi.noctliv of the voltap-e to the electrodes, et initial presraur^^B 

of the nydrogen of irom lo"' to ItO'' to«r delay .iao.jnts to aoma raicroseooads, 
alter wnich the voltare between the electrodao ai.-ani ao.; con-idext.bl-.-. ^’he ira- 
pulae or J-ray radiation occurs at the inoment of t-se voltofc-e drop at the- elee- 
troiie^?. doe duration of X-ray impulses and of tha steep voltaive drop at tho 


/AO oGcacior 

t Of tho 

•iiacd. ir 

•'.uro woi:) iv 

.veBii 

od. 'J’:o 

Aid 1 7 1 i'lm i 

.iar/sotor. 


iUK foil Ai 

d Bi"X’V’’ciA' 

‘.;.a 'XTi 

•yslMl wan f 

bxed, 'fi 

c -juaut 

aif/ber 

\iAOn 

one of 

. A e con A cr.;. 

ntol bon 

rind tae 

;Gd only the 

i quanta 

uo 0 i 

Oi V. ail 

op; -on It 

0 the he 

to tns xxip 

ut of a 

two-boai 

iaprn:*; toe 

Btart ii 

stlnctX' 


con**- 
hf-n was 


.voK . .Kud. .ihukj, funco, Afo-tjpp J'J^) CX'il) 2/2 PA - 156b 

hlecli.''ouG's arr.ounts to ^ 1 see in the cane of onriditions such as tho'^-o in- 
vest a ted. 

ihix intensity oi Bt art-. .-ray radiation diininirdtos vith ^rowinp: prossure and "be- 

p^^^srmres of about 1 im torr. At this praasuro the 
eiicu>.y iiicrease of the electrons on the occasion of their motion in the eleotric 
field e^in no lonrer equaliree tso ionisation losses, Aocordinc^' to dAihihA.i fomuia 
enorpy .:.a'e at the inost equal to the ericrfy absorbed by tit© electron from 

thet field fy£ unit !^ol Xroe patri/ &t the initial density 

ii > y\/K) f €/> ;:, i,.'f Here i, denotes tho field atron.;th of the olactric field, 

1 - viiO ionization potential of the hydrocon atoa and f the charf-e of the elec- 
tron. iocoroing to the abeva forsmla /;-ray radiation should cease at a hydrof'en 
pressure of A J torr. However, if t.he diffusion of the electrons in a constant 
t-ioetric fiGid is taken into account, the acceleration of electrono would have to 
cease at sotaoshat lower pronsures. aXso the existence of molecular intstii'ad of 
atomic h/<3rocen reduces the above pressure limit of X-ray reiciiation. Praoticaiiv 
hovevor, X-ray radiation ceases already at some tenths torn. In the case of *** 
firowinff pressure electrons are able to absorb their energy only in the domain near 
he ^ode. Therefore the X-ray radiation, on the occasion of regintration throuuh 
tile hole in the electrode, is recorded also if recording by the recorder fitted 
to the center of the tube is laotcing, 

liiaTlTHTlCk; 


giwsd • 
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A'JTliOH KlTAJGOUODnKIJ, I.I,, INimBOM, V.L. 

^be ciolidification of Glasr, by AuoriCainA^ 

P.CHIbPiCAL Dokl.Akad.irauk, 1C§» faf5C*5, 64!‘-84^ ('^ 936 ) 

Insuod: 6 / 193 ^ reviewed: 10 / 193 ^ 

After the :»rooreKsi made in prewar pears devel^pnent within firdd only 

slow* ?he dij/jree of hardenin/r chai'acterl 5^ed by tensions in tl^e centra, plane of 
a frlans plate conld not be imre^'oed hcy/-5nd 0,2 and 0,^ o'lth a i'.laas thic^aneac 
of b and 20 >--u respectively in npite of compJ.ica.tod blowinp devices* According 
to V* L. IK.;'. -iaiOIi, Kni'n, tochi;. f is, 923 there is no diffexenoe between 

the theoi-etical and the technical bonnvlftrY value of the derre-e of ha,rderii ny , An 
exact coixputatlon for the dependence of the dep:ree of hardeninf; p or. the 
sity of heat transfer charactexlzed by tlio oritorlon of Bint Aa; « re- 

lative coefficient of the srAsnion of heat on the ourface, n - half thicknoo^? of 
the plate) io ,a>:'olblo by a foranla !;erG i denotes ti.c first root an the 

equation 1 tf 6 Ai, record iryly, the liraj, t value of hardening at hi « oo is 
0,617 a;-id it is true that . 1 - 2/s C,;04. hhK above fcrisula is illustra- 


■ly, the^lirai,t value of hardening at hi « oo is 

1 2/li nbnvc fr-T'-nln n ^ i IT n 


a;ui ir IS true tro,t 1 ~ 2/ii fho above fcrnula is illuntra- 

tod a diayia;uii with dinionnionlcon coordinates 4 ~ y(bi) -^nu is conpared with 
more recent axparii.eutal data. The dcy:re^s of hardeniin attained at prenent 
correspond to the value 3i 9 , 1 , and for a further increase of the doyreo of 
hardening; by 1% the intensity of the heat transfer :sust be doubled. 
hov?ever, the possibilities for the solidification of ylass need herewith not yet 


Doki.;.kad.hauk, fasc,9,0'1I-a49 (*93^) 2Ah.I) 2 / 2 IPv - I 969 

%>e exhausted* above data refer to tensions in t.he central piano of the 

plate, wheroas the solidity of the hardened class is detorrainod by^ tensions on 
its surface, wnfortunately the authors only quite recently succeeded in devel- 
opinip a niothod for the direct detenninution of the surface temsion of hardened 
riass from the modification of the de{-ree of hardeniiif on t:ie occasion of a 
successive yrintUn^; of the surface layers. :.ccordin(; to various experimental 
data the ratio - -'tenoiou on tiie surface of the plate / to,rioion in its cen- 
tral pla .e) chanyc within very wide lifnits (about from =-1 to 
The aurfacw tension of hardened ^lass can be determined Incirectiy from its 
solidification with reopect tc annealed class. By means of i:h_;:;B0?h9 theory 
of hurdeniap: it is possible to determine the theoretical dej>endence between the 
tensions on thG surface and in the middle layers of reyulariy heated glass. The 
eorre spend rlnp formula is given, and the curve obtained ag-reeV satisfactoriiy 
isrith experimental data* 

Thuuc, the prosent experimental data confirm f . L.IH: AjhlOil* b theory, according 
to which the possibilities for the solidification of glass p.r<= by no means 
exhausted, in a convincing manner. 


Iff TiTt^ rich: hoGCOw CheEiieal-Technolocical Institute ’*D.I •hAIIPhLhhV” 
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SUBJECT USSR / FliYSICS CARD 1 / 4 PA - 1 370 

author OGIKYECKIJ, V.I. . - „ 

TIU’LE On a Possibility' for the Interpretation of the SerieG oi the . or- 

turbatiori Theory in the Quantum Theory of the Field* 

PERIODICAL Dokl*Akad*Nauk, 109 i i‘a3G.95 919-9^2 099^) 

Tssned; 10 / 1956 reviewed; 10 / 1996 

According to the opinion of various authors the af oi'ementioned series 
divergent also If t;ie iuf :i ni tier> are excluded frorn individual terrus. Here it 
is shown that a certain va.lue may be ascribed to a perturbational series if it 
Is interpreted in the spirit of t'ae summation i.ethods (G.iAKi^'iy ' Diverf;ent 
Series*’^ Publishing House for Foreign Literature, trsosoow 

narrow classical Cr3nf'.e of CAUCHf* iVj means ol the tiii^ory of ^?;encrali2jin,''> func-» 
tions a method of sunimation i3 developed here, with tiie help of which a repre- 
sentation of the S-matrix is found that is more accejjtaole than the usual on© 
and which, in principle, porraita analysis according to negative posters of 
coupling constants. ^ ^ . , 

The author begins with an interesting exangnle by L.L. iOirih^ i Poki. Akad.^au^, 2SLt 
457 (1954)» J,SCnw:rH0dH {phys.Rev. 664 (1951))* lOrFL, v/ithout using the 
perturbation theory, obtained 

00 2 O ' 

s - ( 1/871*^) ' (da/s'' esH cth(esii) « 1 - {esli)^ / j j for the additiona. 
term which is aue to the polarisation oi the vacuuia by a constant exterior 


Akad.Jiauk, 94 i 


the additional 


Dokl.Akad.Kauk, JOi, faEc.% ?19-9D2 CAUD 2 / 4 PA - 1370 

magnetic field. Here m denotes the mass of the electron. The perturbation 
theory? furnishea for E’ the series 


V^-O/dn''- ri ((kn-5)!/(2n)02"" •r'’’ e' ". here denotes the 

„ xc-l , / ^ ^ 2n^ 

BLKIIOULLI numbers* hith n >/ 1 it is true that v- w * Jf 

and therefore the rbove reriec divorrcc in the case of all e with the exception 
of e « 0, and is asymptotic. Herefrom ICFFK concludes that the perturbational 
<iiethDd loading to a dWerging ccrios is usclcsr; in spite of the fact that the 
first-named exprescion for L* exists* 

Hero it is now show^n tliat the suntj^ation cf the mentioned development in series 
for L* by B0UKL*S method furnishes the corroaponding formula for L’ • These de- 
liberations do not indicate the useiossneso of the formula given for t* but the 
fact that summation must be understood in a more gonoral than the classical 
sense # 

For the scattering matrix it is true in the representation of the interaction 
that i9s/at|» [ -ig ( K(Y.(x)/ Y (x))if.(x) + "renormalization terma" j S. 

It ia usually written down as a series according to powers of the coupling 
constant gt . 


‘ jicre denotes the 

tin 

/ - \ n- 1 / / \ . ,'^2n— 1 2n.\ 
'•"(- I ) U 2 n )!/2 % ), 
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3= f ((-1)%l)e" T [ ^ W(‘ (x)p(x))<p{x) (1) ^ 

O 

In this expression tho infinities must now be eliminated by using the just 
mentioned ’’renormalization terms’*. Tlie matrix elernetits for the various physical 
processes computed by the aforewentioned formula can be represented by di- 
verging series accordiru” to the powers of g. 

In this connection a representation for the 3-matrix acceptable from the point 
of view of convergence 5s determined, which satisfies the la'^b but one equation 
(las/Dt « ...). The derivation given here is in a certain sense analogous to the 
application of BORSL’S method to tho theory of generalizing functions. Also a 
direct application of BOKliL’ri method would be poseibie, but this would. neceBsitete 
making stricter demands on the existence of a certain integral which is mentioned 
here. With it the following representation for the 3-inatrix is foimd; 


ds.exu ^ - 




^n-1 

'tn-lTf nT'"' 


or in aymbolic form: 

^ r isl 

3 « > ds.Gxp i- •~|1 


Dokl.iikad.Nauk, 1 09 » fasc.b? 9l9-“922 (1996j CAR.D 4 / 4 PA - IJ/O 

Here a • i ( (x) f t(x)) 9 (x), and (j) denotes a BrR^-RL function. 

In the expression (2) S is a generalized function of 1/g. In just this expression, 
the infinities, by the use of the tern- of reiion ulisation, uiu.'t be eliminated 
for S just like in the case of the forsmla (1). The series in (2) can converge 
also if the series in (1) diverges. Thus the development In series according to 
the powers of the coupling constant satisfies tho corresponding physical quan- 
tity at very general conditions. 

As the series in the representation (2) is most probably convergent it follows 
from the present deliberations that the applioatJon of potential developments 
as intermediate stage is allowed for renormalizations, for the derivation of 
equations, etc. 

The series according to powers of the coupling constant oust, by the way, not be 
broken off. The success of the perturbation theory in quantum electrodynamics la 
apparently based only upon the fact that the series (1) is asymptotic and that 
the coupling constant is very small. 

The representation (5) permits a development according to Inveroe powers of the 
coupling constant g by the developaent of 

according to the powers of the ar^ment. for there follows 

S m ^ ...i— 2^ (— )^ 8^ T I 6(s) - J.(2 l/as) f de Xi the development 

nto ^ ^-00 I ^ s 1 ^ 

aecoi^dix^ to 1/g exists. 

19STIT0TIO^: Electrophyaical Laboratory of the Academy of Soienoy in the USSR* 
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TITLE 

PEHIOLICAL 


CARL 

'•??9 o,,"40 


1 / 


PA - 1371 


241 


PSB / PHYSICS 
SLJAOIB, fc.n. 

The Electron Spectra of &nd Fu 

Zurn#f^kBp.l teor.fis, fasc.^j S17-B23 (^93^) 

Issued; S / reviewed: 10 / 

At first the pertinent works on the decay of these plutonium isotopes are dis- 
cussed* in short, 

•Techniqu e of the export irient; The electron opoctra arc recorded by nieans of an 
ordinary p-spectrometer with focussing of electrons at 180 (radius of the 
average orhit I9 cm), A Geiger-Uueiler-counter wao used as 'electron inaioator, 

" p P 

' by neutrons; by si further 


2 ^Q 

The Pu was as usual obtained by irradiation 


of 


irradiation of with neutrons and cccui»nilatc. Two samples coxi- 


240 , 241 

and Pu 

than the others. The radioactive source was produced by deposits 


taining and were investigated, qX' which one contained more 

Pu240 


from an aqueous solution of plutonium nitrate on a ce-lluloict lilm. 

Meas u ring; results : In the interval of electron energies a B-epectrum and a 
series of conversion lines aro found; 7 of them are conversion lines of 


3 are conversion lines of Furthermore, the electron spectra of the 


same plutoniuin srirapiea wore recorvlad ’oy 


*:iaans of a spoctromoter ^?ith increased 


acuity ('■'^^1%). On this occasion a nui-ibcr of weak linos is added to the already 
previously known intense conversion lines. At olsctron energies of from 0,05 


Turriaeksp. i teor.fis, fasc.5, ^30, 817-82 3 (195^) C.ATW 2 / 2 


PA - 1571 


239 


240 , 

j’u and 


to 2 Mg? neither electron lines not p-spectra are found in ?u‘ 

with au intensity that is i.u>ro tPnan double the background. The most in- 
tense electron line has no connection with the nearest conversion lines, and 
its high intensity can hardly be explained by thu coKibined liitonsi ty of 
K-conversion lines. This line is perhaps producted by the electrons torn away 
from the h,0-shellB, in vihich case the energy of the A^-transition must be 
Jke?, In this case one of the excited levels of jaight be concerned 

and also the ionization of the atom on the ucoasion of the a-decay migW 
possibly make an important contribution. Xlowever, these assumptions must yet 
bo thoroughly exy..niao*ci. 

The conversion linos observed are due to ’ -transitions with 3(2); 120; 


38|3f 50,6; 117(?) heV of the nuclei (x^roduct of a-decay if from Pu^^^) 

and with 44,6 keV of nuclei (product of a-decay if from A scheme 

241 


239 


for the u-decay of Pu"''" In suggcctecU rbe analysis of the H-spectrum of Pu 


with the help of a CUKliS diagram showed that it has the form of this permitted 
spectrum. In this interval it is found that, in the energy interval of fro© 

3 to 19 keV the experimental points fit ejuite accurately on to a straight line. 
X'he upper limi-t of the p— spectium was «:0,o + 0,2 kcX . 


IHSTinmoK ; 
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face. :j, 675-1200 (l°5o) CiVRB 2 / 


PA - 1372 


Z-urn.ekBp.i teor.fiSf 

rh0 c or r0 spend iii|i s^'steiri of eq^uations is \sritten down and discussed# however, 
the right sides arc not explicitly rzientioned because of thc-ir complicated 
nature (128 terms), but oniy the method of constinacting these terms is demon- 


strated, after '>?hich the terms that corri.’^;pond to the following proceasos are 


written down as typical examples and discussed in short: Absorption of a photon 
and absorption of an electron in a state r^nd their emission into another state, 
emission of a photon on the occasion of the transition of an electron from one 
state into another, absorption of a previously emitted photon with simultaneous 
creation of an electron-positron pair, emission of a previously absorbed photon 
and absopption of a previously emitted electron-positron pair, transition of a 
positron from one state into anottier with emission of a photon# Kext, the solu- 
tion of the equations by means of a solution ansatz is discussed. As the theory 
is formulated in explicitly covariant form’, divergences can be removed by the 
same methods as in the usual theory. The computation method is suited for 
several simultaneously oocurring fields and for diflerent kinds of generali- 
zations (higher derivations, nonlinear interactions, nonlocal problems, steady 
problems)# 


IKBTITUTIOK ; Moscow State University 
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r>USJBCT 

author 

TITLE 

Pl.iH10i>ICAL 


CARD 1 / 2 


PA . 1575 


(jsiiii / pirisior> 

SAPIHO, 1.3. , ^ 

fJr.Q Peculiarities of the Levels of Bonspherioal Kven-r^^ven nuclei. 

Zurn.eksp.i teor.fis, 50 « fasc.J, ('*25^) 

Iseuc-d: B / revie?/ed: 10 / 

Here the properties of the levels with * 0 are investigated. mm of the 

projections of the ai^ulai’ momenta of nucleons on txie avxis ol tiie nuci.eus^. 
Like in the car.e of the ^-terms. of a two-atom molecule a quantum number 1»+ 1 
occurs in addition in the case « 0, which ohuracteriacs the behavior of th© 
wave function on the occasion of a reflection of the space with respect to a 
plane passing through the symmetry axis of the nucleus. On the occasion of this 


transformation the wave function 


1 - - p in converted into 


Because 


of the invariance of the HAMlLTOiriAN of the system ivith respect to the 
formation investigated, ever^^ terra is twice degenerated ‘eith respect to here 

1 denotes the parity of tho state, in the case of « 0 it is true that 

■ =-• + 1, .'irut therefore it is possible that, instead of de- 


1 » n ’•!' 


generation, two levels with different values of 1 exi 


at. States with » 0 can 


occur in nuclei with even A and obviously especially in even-even nuclei, nffiong 

'■* +1 ) and the first exerted state (.J«4, 


them are c.g. the ground st 


ate 


P«+1). These two states of c-ven-even nuclei have tne same l . sith I the lollow- 
inr seloction rule for tho ra<3iation trsnnitions is connecteaj I'he transltpna 
between levels with the same i (or with a change of sign for ’[ j can he only or 


firn.oksp.i toor.fie, JO, facc.S, 97^-577 (1956) CAKP 2 / 2 PA - 1 57_^? 
an electric Eultipole-like (or magnetic) type. For the quantum numbers 
the initial state and 

*' ""f 


in 


, in the final state it is true for electric (+) and 
fflagnetic (-) transitions^'. »+ •9..- If there are two levels with^-i = 0 and 
i A j i ^ 1 - 1 , 


- 1, = (-l)il>^*(ho it that =*' then by the^^lection 

,he parity snd for the sngulrsr moisentuK si'cultiirieously 2 -pole and 


rules for the , 

magnetic 2^*"^ -pole transitions are allowed, but there ia no special forbidding 
rule, the magnetic transitions must prevail, i'here now lollovr several other 
details. 

deliberation^ are now coiapared with the cxperiraontal data concerning even- 
even nuclei. As the deviation of the nuclei from the spherical shape increases 
with the number of nucleons outside the closed sheila, also the probability of 


wiiin xne nuuiuu* wj. — --- . .^ 4 . . 1, .«* 

the radiation h 2 on the occasion of the transition 2^ 2^ in the case of 


line raoia&j.uii aj — ^ u 

even-even nuclei increases with increasing deviation from the spherical s^pe. 

The first excited rotation level, however, diminishes with increasing deviation* 
Th© following is reauired: a) a comparison of the deviation© of the inveatigated 
nuclei fro® the spherical shape by investigation of 

b) precise data concerning the multipole transition 2 " 2 of the Os nucleus, 

invLtlgation and study of the level scheme of rare earths and heavy elements* 


IHSTITUTIOfi: Moscow State Oniversity 
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SUBJECT uSSH / raysics garb i / 2 ?a - 1374 

AUTHOH LEVI^TOV, 1. 1. 

TITLE -vjA the Xmoxxxit of Nuclear Spin-Orbit Interaction. 

FSHIOBICAL Zurn.eksp.i teor^fis, fasc.^, 987-989 (1956) 

Irjaued: B / 1 91?6 reviov^ed: 10 / 1956 

The author names all relative qtiuntitias of the moduli of the central and 

of the spin-orbit potential on the basis of all data known to hini* 

Y^/Vl can be determined from the data on volari nation <it bi^th energies (100 to 
300 MeV) without determining the density distribution ^/(r} of the nucleons in 
the nucleus^ on the assiir»ipfcic 2 i that the spin-orbit correction makes only a einall 
contribution towtords the phase. One finds '.vhere is the angle 

under which the maximum uolariaation P is ohsex'vod. The average value of V^/V-j 

-27 2 

is 315.10 ' cm . 

The estimation of V^/V^ I'roia the data on scattering at low energies and from those 
on levels and shells requires certain conditions concerning the form of Q(r), but 

it can in some cases be carried out correctly# The levels of He Li • 

perimentally determined course of the phase ?. and Ir: the cas© of 

scattering of nucleons by lie ^ within the energy range ofi from 1-19 HeV can be 
computed with great exactitude putting Q(r) exp(-r' /a^) . The potential which 
agrees best with the experiment is given, so that VT A^ « 3 , is ob- 

tained* The one-particle doublet levels of 0 ^ and Pb''^'' : By solving the 


Z-urn*ekBp.i teor.fis,^, fasc.5> 987-989 (1956) CARD 2 / 2 P-A - 1374 

Bohroedinger equation for the potential with plane bottom and smeared out edge 
the author alleges to have obtained a more exact rcrmlt th-xn R* J.BLIIT-STOYiiE, 
Phil*Mag*^, 977 ( 1995 ) und for first perturbational 

approxima tion is explicitly given. A taole sliOkVii the values ol smeared 

out 6=0,57(0^'^), 6 « 0 , 29(?b^^^) and V.^ « 90 !-=!eV. The ordor of filling the levels 
in the shells computed with the help of a potential between the oooillator po- 
tential and the rect.angular v;oll furninhoo '"^A^ cm"". 

The relative amount of the spin orbit potential remains constant within wide 
limits if the enorgy of nucleono and the dimensions of the nucleus change, and 

- 2 '^ 9 

amounts approxiratively to 3»5.10 ' cm*'* This may be explained by interpreting 

the effective nuclear potential as the average potential of the nucleon formin^j 
the nucleus. Xn the case of such on averagine over closed sheila the forces 
(e.g. tensor forces) which depend on the product of the spin of the outer 
nucleon and tVio nucleons In the nucleus make ^ no contribution in first approxi*^ 
mation. The existence of a strong spin orbit interaction is an argument in favor 

of the existence of forces of the kind v(r) | l(o^ + 


IKSTITUTIOlf: institute for Chemical Physios of the Academy of Science in the 
USSR. 
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aOBJKCI! 

AUTHOR 

TITLE 

PERIODICAL 


CARD 1 / 2 


FA - 1575 


USSR / PUVSICS 
JAKOVLEV, L.O. 

Qfi the Theory of the Plural Production of Resons. 

Zurn.ekap.i teor.fia, 2±, faso.1, 142-144 (1956) 

Issued: 5 / 1956 reviewed: 10 / 1956 

In vi“iff of tho fact that coaiiutati on to be carried out in consideration of all 
coneervation theorems is very difficult, various methods of approximation are 
used. On this occasion the value ^ _ V _ ‘ is aacuwcd as the max 


r vuu s--. .. ( t - oncrgy 

particles, - sum of the rest mB,sses of all particle pro<3uct3 with the excep-» 


limiting va:^e for the energy 


of a parti cl C l 


is aaiiurdcd as the maxisauBi 
>r the colliding 


tion of those eiven)- here it is sUo'f/n that these valuco must diminish in the 
manner that follows from tho conservation theorems of -aocionta and of onerp. The 

1 1 • .. „ ... rt-r /iOAv,-* vvY-rsniir* r. 1 i 


comimtation of tho naxira'a*c snex'^y - -- - *. 

to the determination of a hereby caused maxisun. Corapuiations are here carried out 


fiud the maxiTnuw riioriKifitium of each product lead® 

»4 ... ir%j9 


in the center of mass sy-ctem* 


it is asjmmed tbat, on the occa^iion of a collisionj 
IVnJ n^J *“■' 


a total of particles is oreateo, then < . - ' Y 

Here , k. and denote the total energy, inoKieuta, and velocity of the i-th par- 

ticle product. The corresponding quantities of the investigated particle product 

have the index n. , 

In the case of a maximum the momenta of all (n-1 ) particles must be opposed 


hrn.eksp.i teor.fi.s, 11, faso. 1 , H2-1 44 (1956) 
to the direction of 


CARD 2 / 2 


PA - 1575 


and V 
from 


le direction of the .Tiomentipi k , and in this case it is true that 
. f k /(t- . .;. Lext, the aecotulary condition resulting 

n“ V ■ n \ 'i'^ 1' ^ 

O 0 9' ... ^ X 4 


2 , 2 
sm. Hk, 
X i 


for the daterirdiiation of the xiaximum of the function 


is given. Finally, 


V is found. It is then pofaible 


to consider the (n-1) particles as one single particle with the Bass M» X 


and the velocity v. 

k.. 


n max « 

▼ - « ! ( =■ 


,2 2,2 .2 


■fre further find: 

2:‘'/2/2; , ; »rf - {a^-mj)/fe I /2 

; / <'- i. > Yi max u. ^ ^ ' 

W « f- - 4 bi^ V ^ ^-K^+®f)* R.M.3ternhel:.ier computed the 

*n MBX l'* ' n^ ^ ^ n 2 1 /2 2 2 • 1 / 2 ! 

aaxiauai rocoil angle of the nucleon after collision: ^ 


Here 9 denotes the ancle in the laboratory system of the coordinates, v^ - the 
max 


velocity*of the center of mass system in the laboratory system. The author oon- 
siders 9 as a criterion for the identification of the particles, Apparently 
the exiafince of a maximum recoil angle of the nucleons on the occasion of inte- 
gration of the angle 9 must be taken into aooount. - Three diagrama show the maxi- 
mum energies of the pions produced on the oooasion of w-S-oollisions, B-H-oelll- 
eione, and nucleon-ioitlnttoleon annihilation proeeaaes. This toaximum energy dlala- 
ishea with a growing number of produced piona, 

IBSKTOTIOS: Hoaoow State Univerelty, 


— 
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SUBJECT USSU / VlVn'lCS CNRd 1 / 2 PA - 1576 

AUTHOB KLEPIX0\% R.?, 

TITLE Solution of a Synto!?. of E'piationa for the Vacunw Functionals 

PBiP.IODICAL Pokl.Akad^Nauk, 1 00 > faoc,6, 1057-1059 (1956) 

IsGued; 10 / 1956 reviewed: 10 / 1956 

At firat the equation system with the variaticn derivations lor tlio functional 
G^, which describes the vacuum of tha olectron-pooi tron field s and clcctroniagna- 
tic fields which are in iiiteraotiou, i:> ^,iYau. hacK equaiioii of this system is 
varied accoraing to the corresponding equation, and the limiting values of the 
half-sums of the* third mixad approximati ons are put equal to another. 

Kext, the possibility of a decomposition of G according to the negative powers 

o 

of e was invostigated. The zero-th approximation of such a decomposition must 
cause the right olden of the aforementioned system of equations to disappear, 
and apparently the system of equations thus created has iiO ’’non- zero- th” 
solution. However, it is possible to attempt to solve the aforementioned system 
of equation also by laeanB oi the apparatus of functional equations : Tiic solution 
in form of a functional integral of the LAPLACE ty-ie with linear dependence of 
the coofficient on all tnre-e sources is elementary; it is given nere. Integra- 
tion is carried out in sixoh a manner that the function under the integral sign 
vanishes on the limits. Dig fanctionaly g(>:,x') and '\A ,,, (x) are explicitly 
given; they solve LCliV; INGEH’ E equations. 


Uohl . KtiCi . iiaUr' 


ilosides, the af orenentionod system of equations has a solution in form of a 
simple functional irtogral if cariain functionalfc and # LA j exist. 

The functional F{x,y) occurrin/^r in the pertinent equations GiiALH’b fimction 
for xm electron in an aiKumed exterior *.> 100 tromagnetic field. For this QUEEIDf 
function and for the functional 0 it is easy to determine solutions in form of 
series according to tae powers of e. This, however, is opposed to the principle 
that series be avoided, and the decoraposition of ^ contains a divergent term* 
The pof^aibilitioc of reprenontioL the solution of the oycilen of oq\iatiGnR. for 
the above mentioned simplified functional in a closed and f.'. nite form are 
fur fc he r i nv e s t i t;;-a t e d • 

After the present work had been oonpleted, h. L. FHADKIU , Pol: 3 ♦ Akad . Hauk , 9B , 

47 ( 1954 ) published a similar computation for the case of uiGSOdynamios. 


XNGTITUTIOE: Moscow ftato University ’'M.T.LOMOUOGOY” 
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SVBJIXT 


card •: / j ?a - ly 

cAR'iic:, ' Dciram, cxhKifl, c.ii., si-isyk, a.w., 

7hu Formation of Fa foots on U>o CrjBtalline Lattice in Germanium 


oa trc v^cc;i 
>^uriu to oha • 
Jo sued: 1C 


.1 0 i'i 0 1 a Ao Ui u i’l !'■ d 5; 1 Ii t b y 


.lec tron»* 


5 fane. 

9? 

'^65-1 f 

69 

19 !;^ ruvi< 

trwod : 

1T / 

' 19 

\v ork an t c 

clua.j 

r Ur; u 

he 


e Oi t;.e oroos 
olsctron ener^dea ^ 


The purpose of tCc pr^-aont \vork to clua.r ur; uhe oJ the oroos 

fSC'Ctions of .foriKations of defects of the 1 Cr.iL Kb L typo oa the electron ener^dea 
and to find cut ho-?/ lainy -iior/'otic luveiu, CAUit are coaaectou with the afore- 
mentioned ctructurA-il defects of the crystal, influence conduotivl ty . experiments 
were carried out in thu course of rldch tho c.oaocry o of ^^erfflaniani vith an 
electron ccrid-uctivi ty Wvjro bombarded udth nionofcrier^:etic electrons 
v; 

{ — \ of B.n eneT[ry of frorw 4^^' to 10. ‘K kcV« .-lectron irradiation and the 
“o 

following: moasureLnent s were carried out at room temperature. Thin {^0 ) sono- 

cryRtalline o-latos v,-nre used. ?ho onerry less i.n thor. amounted to not more than 
6C keV* Three difbereuvt aetnodo were employed tor r-eaBUxdng t]\e specific re- 
sistance Q of the irradiated crystals: 1*) k homoponeour crystal v/ith a known 
initial specific resirtanco u was benbarded bxt;i .oloctrons that impinged upon 
a surface of t::o greatest are§. The rori stance of the sirmnle was measures, where-* 
upon a layer having a thickness of hO %: v^was ground together with tho bombarded 


Zurn. tuchn. T 


iop-tc.up 


surface and tlie resistance of the renuinin^g part of. the crystal wars moaaured. 

From the diGtance between resistunc*^!; tiio resistance of ti»u wart which was 
ground together Aas determined. . Iturofrorn its specific conductivity o after 
bombardspent vas cotaputed. 

2.) A homogeneous crystal wan bombard od as described under 1.) and then its 
bombarded surface was -pauted on to a gl.i,3s by means of Canada balsam wliere it 
was f;,rciund together to o. thickness of b0>- < The resiotance of the thin remaining 
plate ?/aa thei. iaeasuxcF. 

;•) The resistance of monocrystallino plates s^ith a. thickness of ^0 , which 

vere i^a.vtoc; on to plaes, was /loafjurod • whereupon they were bombarded v^ith elec- 
trons. The resistance was then newly measured. 

Khen measuring the reci stance of thin crystals of germanium it ie always 
necessary to reckon with the possibility of the formation of surface lo^yers 
with increased resistance. The experiment showed that the threshold value of 
the energy from which onwards the conductivi ty of germanium crystals 

diminishes by irradiation, is equal to ^00 + 20 keV. The results obtained by the 
present work are not in contradiction to the hypothesis of JJMES and LARK - 
HOHOYITZ If it is assuraed that a donor level of the defect and an acceptor 
are near the corresponding aones. (The hypothesis says that to an atom In the 
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Zurn. techn.fisj fasc. 9, ie 6’:)- 16^9 


^ ii f i [) 


/ .5 


- im 


interniediate noue ol t)jc Ir^ttice thor:- must correspond tsi'o levels 

in the forbidden zones which correspond to the first and second ionization. 

In the forbidden zone dso 2 levels corro Ic the en>pty node), 
ihe second acceptor level is higher thrxii the first. In h- germanium the second 
aoceptot thus Temov^B an eleotrvcn froiu the coruiuotivj tj zone. }- 0 ' 7 over, bofore 
attempts are naac to iriadiate f-yerm^iniuin, the existence of 4 levels that 
would cGrrospjncl to t:hc pair: a^o/i ja in tor:iiodiate node - frii'-ipty node - 

reT:;',ains uncoririrnnjd . it was discovered that the onergv limit of elcctroup. 
which CC. 11 SG for-'inp of i ecrrbi:•io,^i on cent.n-o . i tnin t},c cr«M,taI also 
500 keV. 


l!?:>TI’VfJTIOH; KIAN (Physical Institute of the Academy of Science) 
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SUBJECT 

AUTHOK 

TITLE 


USSA / .l^HTSICS 


FSHIODICAL 


CARD 1 / 2 PA - 1?7B 

SCnDui^LOW, JU.A. 

Tlie Cciinectici) bc'tv;.-eij the Chari^;\sr, of Conductive ty and the Hew 
Distribution of blecti'ori Donsit^ in a bulphur-Caditilum Crystal- 
&jrn. techn,ris, 26 ^ f^sc* 9, 1B7C-.1879 
Issued: 1;. / reviewed: 10 / 


The nucGtion in (lealt v/itr;. as to '^iiethex* chaii/'e of con/iuc tivi tv io conziected 
with a change of tiie diotri bu tion of electron dennity in tne lattice and 
whether this zany t,. foau^: .>:td iho wC ; e Xeij-./Zj i Uii v talzi O- 

sulphur cadrr.iujn Acre iisod for this 7:urpooo. Anveo tigationn were carried out 
by tak-ing A~i'<‘y ;• i <' toaroo by './j.-w.) iicly i'-c CiiUu. .Li‘.radx^Atioii» v>;-i.ch Vi ei'e •zie** 
veloped by tlie u eissenbei’’g method and then sub,]ected to photometric recording. 

A certain method of ohotoivetrio recorulng aag enyloyod in t/iat lae inleui:!- 
ties of the b l.aokealar of the f lln'. were nio.asured iransverjjai iy to tne spot 
every 0.1 As .i Ov'nparat:i. ve tAx i tvtcaiLi ty Gondx ztna o.l neighboring 

reflexes wore tiken* A unilater.-il modification of the intensity oi the moat 
important rof aag 1-: ,;xint o.i the cccaeio.t cr transi tion to saaplea 

with a higher eleotroconclucti vity or in the case of un inorease of the con- 
ductivity of t/^e sarn ie the iaflueitc.^ of light or i\eati.ie. the laodifi- 

cations of the Intensity of reflexes may be interpru Iz.ted as a. new distri- 

bution cf electron density in the crystal. Aids disiribu tion by the intensity 
of reflexes was comj^utod by raeang of the synthesis of the fbUilKH series* 


Two-dimensional projections of electron donzilty 


c ry s 1 0 X w c* r o b u lit u j> 


Zurn. techn* fis, l6 


187 A- 1079 


1 778 


for d i f f e ren t s am 


nfcVi distribution cf slvctrcr deznaity on the 


occasion of transition fron s^unnlos of low conductivity to such of high con- 
ductivity '^as cbccrved. Tl;is new distribution conaintu in an incx'ease of 
electron density along the straight lines vyhich connect the adjoining atom 
projectlona* Tlzis may be e:<j)laiaed by tiiC creation of lines of increased electron 
density between the neighboring atoms of opposite signs* 


I^GTITUTIOH; LOO (Leningrad State University) 
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SUBJECT 

AUTHOH 

TITM 

PERIODICAL 


CARD 1 / 5 


PA - 1579 


USSR / PHYSICS 
ICUSMIR, B. W* 

Dipole Moments of Dielectric and Semiconductor Particles, 
2urniitechn*fl8f faso# 9# 1880-1883 (1956) 

Issued: 10 / 1956 reviewed; 10 / 1956 


The well-known formula of the electric moment of a sphere in the homogeneous 
field is used for the evaluation of the ponderomotoric forces of the electric 
field. On the basis of the continuity of the total amperage SKAHAWI investi- 
gated the processes of the distribution of an electric field in the dieleotri- 
cum of the layer of a conductive flat condenser. A similar method can be 
applied for the computation of the dipole moments of dielectric and semicon- 
ductor particles. It is assumed that a sphere with the radius B is introduced 
in a homogeneous field between parallel flat electrodes which are under the 
voltage U, In comparison with the distance d between the electrodes U is not 
high. The dielectric constants and the conductivities of the medium and the 
sphere are c^f ^2 1 * Y 2* sphere is in the raiddle between the 

electrodes* It is homogeneously polarized and the moment of the dipole of the 
sphere is equal to p* The voltage of the exterior field S is equal to the sum 


of the voltage E 


and the voltage of the field of the dipole system 


in flat metal electrodes. The following assumptions are taken into account: 

1. ) Keglect of the time necessary for adjusting dielectric polarisation. 

2. ) Because of different current densities of conductivity in the medium and 


2urn. techn.fiSf 26 . fasc.9f 1880-1085 (1956) CARD 2/5 


FA - 1379 


in the sphere a free charge collects on .the boundary of separation, which has 
a field. The amount of the electric moment of the sphere changes and is a 
function of time p * p(t). 

5.) It is assuffled that the field between the plates changes according to the 
law E «» E ^ and that the electric moment of the sphere is p(t)*p e^ 

where p is a ooaplax quantity which depends on time. In order to compute the 

function p(t) a continuity of the total current through a closed surface la 
assumed. On the basis of these assumptions the following formulae are obtained 
after aeweral tranoforfflations; for the dependence of the eleotrio moment of 
the sphere on time in steady state (t - oo) in the periodic fieldj for the 
amplitude value of the electric moment of the sphere in the steady state i the 
time constant for the prooess of ttea/ distribution of the field and for adjust- 
mentbf the steady moment which is the same for parallel- and alternating fields. 
If a' sphere with sufficient oonduetivity is introduced into the insulating layer, 
one obtains 
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Vtith d y U (p^ « 1) the above formula coincides with the well-known formula 
for the dipole moment. 

In the steady state a certain phase shift occurs between the dipolo moment of 
the particle and the voltage of the exterior field, which is equal to zero for 
dielectric particles and for particles of good conductors, lor particles of 
semiconductoi’s it can, however, attain a considerable amount. 


IMSTITUTIOK: r 
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BGGOHOBISKIJ, FRIEBBEHG, 

On tho Character of the Temperature Pependenoe of Dielectric 
Loeses on the Occasion of Polariaationo of Ion Compounde. 
7,urn.techn.fis, 26, fasc. 9, 1884-1889 ( 195 ^) 

Issued: 10 / 195^ reviewed; 10 / 1950 


The dielectric losses of a numhef of simple borate- and silicate glasses as well 
as of the qualitatively superior types of high frequency ceramics were recently 
Investigated. Among them were pure boron anhydride, boron sodium glasses at dif- 
ferent oonditions of and Ka^O, boron-barium glasses, cilioate-lead glasses, 

and cerariio substances such as radio poroilain, steatite, ultraporoelain, and 
spinell ceramics. Silver and ground silver disks wore used as electrodes. The 
dielectric losses at radio frequences wero measured by the method of the modifi- 
cation of reactance. 

The curve of tg6 plotted in dependence of the temperature for the boron glass 
has a considerably lower value than is stated in literature. These curves for 
boron-barium and boron aloaline glasses are marked by a visible increase of 
losses within that range of temperature in which previously this dependence was 
by mistake not noticed. Also in the case of silicate glasses it was not possible 
to prove that tg6 is independent of temperature. On the occasion of the investi- 
gation of ceramic substances no temperature domain in which losses do not depend 
on temperature was found to exist. It may be said in a general way that within a 


Zurn. techn.f is, 26 , fasc.SS 1884-1889 (195^) CARD 2/2 PA - 1380 

wide temperature- and frequency range on the occasion of the polarization of 
ion compounds dielectric losses are due to one and the same phenomenon, namely 
to the disturbance of the heat motion of ions under the influence of the 
electric field, which is all the more marked the more the period of the 
electric field and the relaxation time of the particles are in agreement. 

Dielectric looses may essentially be said to be caused by the following physi- 
cal processes; 

1. ) Relaxation during polarization, a phenomenon which is connected with the 
heat motion pf the particles and which occurs at low frequences, radiofrequences, 
and ultrahigh frequences. 

2. ) Relaxation in connection with electroconduotivity, which is also due to the 
heat motion of particles. 

3. ) The phenomenon of the ionization of substances, which manifests itself in 
electric fields of higher voltages. 


IRSTITUTIOH: 
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BOGOROCimJ, H.p.t PRIBDBBRG, 

on tho ProbloB of Anomaloue Polariaation In tho Polyoryataliane 
Peroxide of Titaniuo. 

Surn^teohn.fie, ^6f fa»o* 9t 1890-1901 095^) 
leeuedi: 10 / 195^ reviewed: 10 / 19^0 

in connection y.ith contradictions found in literature 
ihe ?Sonco exorcised by admixtures of oxidoo of tbo 

and V. on the electric properties of tS samples 

Chemically pure reagents were used ^ite?whioh they were dried 

were mixed in an agate mortar with distille _ carried out in olootrio 

E“tS !i H-sr 

r" iLiir.s»7rSr.f ™S«»s ■>>«>».. a »««. 

properties. Additions of Al^O,, Fe^O^ and ZrO^ 


Zurn.teohn.flB, 26» ^eiBC.9, 18?0-1901 (195^) 


CARD 


PA - 1581 


^SrSSSZl^ ,, .... cure) titanium peroxide is characterized by 

?:rrSo:s *. »» o.~. ■>' ■>‘^1 

and HbgO^, which is connected with the process of partly recompoGlng the .lOg in 
the presence of these oxides. . titanium peroxide which hae no 

...n « atw„. . u^h. 

5;r*f 

IntAln. «.,0, or 0.0. Lid to . coo.ld.r.My lo..t ro.tor..lo. of TIO^ too.o.o 

Of th. oo.pLLtlo, .tfoot of tho trl.a..t om... In this o... oo »o»lo«. 

polarization 18 obse^^. pope^tias of titanium peroxide with admixtures 

5.) An ano^ljr of the electric prop aeouetio frequences. Within the range of 

iLfo’JmLL'.'lhi'IdtIoUlf hot 1. »duo« 1. th. .... Of .11 

compounds. structural MUilysis of titanium peroxide with 

atoiitSfS foreign oxides (Cao, Bao)p90duoed no loosening of the orystalUne 
rutlls lattice* 
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7*) It has been proved by experiment that within the range of sufficiently 
large concentrations of presence of a 

phase * that of rutile - beooiaes noticeable. The solid solution occurs dis- 
tinctly in addition of 

a.) If the low frequences, at which the anomalous procescea of polarization 
in titanium peroxide with adraixtures have been observed, are taken into 
account together v^ith the conductivity of the anomalous assumed 

that the most probable mechanism of dielectric losses is 
the electron- relaxation mechanism. 


1NI-3TITUT1QHI 


^liz V, 


okb-iy 


i 
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Tt Is the purpose of this work to augment already Qxistlnc ’■.nowledce concern- 

rent will not be sinusoidal. Therefore, ’full compeusafc value 

VtT fwK 1 ft t 


C- and t -- — ' * , . V 4 

resistance, the conception of effective capacity is introduced, which is: 

^eff . 


am 


eff 


^Xirn.techn.fis, 26.,fa3C.9, 1902-1911 (1956) CARD 2 / 5 


PA - 1582 


/iurn. ^ 4 « 

also and the nonlinearity; ^ « — 

^1 


dE 


■I 

.1 


wls^irio'd^^^hi^oJ Sermlttel the determination of all these Ruanti- 

Thrsample was provided with ^ p°^4^®B*^nsdrby^MAlc0HlI the kfeotive 

with the help of a wave analy^ current were determined, the values of which 

values of all those S thH^fst hSn:onirThe ;a«plcs were first 

amounted to more than 5^^ burnt at from 1420°C to 1480®C. 

Sniiiiai^SroIJltls^^rLJondlne carbonates and oxides were used. The surface of 
^ j ^ ♦a Q mm The temperature was measured by means of a 

.ith - «» *■> »»• ■‘•S'"- 

“,r=»0.05>“5 ■ "• ‘•‘o.s’ ' -.‘"“•r ' 


Wfyj ^ . 

(Bao^j, 3 * 0.1 > ‘ *‘‘0,2)03* 
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Summary of results obtained: 

1*) The coefficient of the nonlinear distortions of the current flowing through 
the seignette-electrio condenser may even exceed in a sufficiently strong 

fieldo 

2.) In strong electric fields the temperature dependence of the dielectric con- 
stant decreases in the case of all investigated solid solutions. 

3*) The shift of the maxima on the curves of the temperature dependence of the 
dielectric constant occurring in strong electric alternating fields is not the 
image of the point shifts of phase transitions* 

4« ) The greatest nonlinearity among the investigated solid solutions at room 
tempei'ature was found in the case of the samples Ba(Ti^. and 

BaCTi,, , ar .)0,. 


INSTITUTION; Institute for Silicate Ghemiotry of the Academy of Science in 
the U S Is H , L eni ngrad • 
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author BALYGIK, QBHA3Z0W, A. I. 

TITLK The Dependence of Dielectric Locae® in Ceramic Substances on 

the Voltage of the Klectric Field. 

PERIUDIGAI, Zurn.techn*fis, 26, fasc. 9» 19^7-1925 ('*996) 

Issued: 10 / 195^ x*eviewed: 10 / 195^ 

in order to obtain additional data for tho dcjiendence of dielectric looses on 
the voltage of the electric fields (30 c), the authors onveatigated aamplos of 
ultra porcelain, radio porcelain, radio steatite, thormokond T-20, tikond T-20 
and tikond T-I^O* These investigations showed that tho dependence tg5 ** f(K; 
differs in the case of each substance and is determined by the physical and 
chemical properties and by the structure of the ceramic. All samples were 
thoroughly examined before experinionts began with respect to baking them to- 
gether by measuring dielectric losses on the Q-raetor before and after boiling 
in distilled water for one hour. The thickness of the samples was 1 to 3 
VVith these thicknesoes it was possible to compare tg6 values for one and the 
same voltage of the bridge but for different voltages of the field of the dieleo- 
tricum to be examined. From the curves of the ultra porcelain it may be seen 
that a slight increase of tg6 was found to occur only within the 
rahge of from 28 to C. For the temperature range of from 28 to 120 C the 

increase of tg6 with an increase of E may be represented by tin empiric formula 

tg6 « A 4- B , in which K is expressed in kilovolt por centimeter. A 

'table contains the ■values of* the coefficients 


A and B at various toaperatureo. 


aum.toohn.fio, 26, fasc.?, 1917-192? iSl956) CARD 2/2 PA - 130? 

From them it is seen that B hardly changes at all within the temperature range 
mentioned. As already thooretically assumed, it was found in the course of testa 
that with increasing iC ionization procosseB take place also In finer pores ^tt 
that, consequently, also tg6 increases. Fro® the curves for steatite it may be 
concluded that it possesses a whole set of heights of potential barriers. The ; i 

dloleotrlo losses in the case of the ceramic substanoes investigated change only 
little or not at all if the electric field increases. . * ' 

Ai thin the range of relatively not very high temperatures tg6 increases somewhat . 
in the case of an increase of the field voltage in ultra porcelain and radio stem- 
tits because of ionization in the pores. At nmch higher temperatures the share of |' 
these losses is reduced and increase usually ceases. Aith radio porcelain and tikoiii| 
T-15G tho contrary is the case: at first tg6 is found to diminish slightly, and in \i 
the case of tikond T-20 and thermokond T-20 the dielectric losses are independent . 

of E within a wide range of temperature, ^ „ onn® n '' 

In eam')les of a T-150 mass and at a temperature of something more than 200 C the 
maximum values for tg6 are found, which is apparently connected with the 
tl on character of the dielectric losses. Empiric formulae for the dependence t«6-f( 
wore set up also in the case of other investigated materials and these foraalao 
can be used in some oases for the theoretical computation of the thermal dia- 
ruptlon of the ceramics. 
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GWBAH09, A. I., MAKOWSKIJ, l.h. 

On the Article by K.B.TOLPYGO and l.G.SASLAASEAJA on "Bipolar 
Jiffuaion in Semiconductors in the Case of Strong; Currente^^ 
Zurn,techna‘io, 26, fasc, 9» 2126-212? (195^) 

Issued; 10 / 195^ reviewed; 10 / 195^ 


On the occasion of the solution of the sy/^tem of differential equations in the 
work by K.B.TOLPyGO and I,CU:.;ASLAWSKAJA( :^urn. techUafis, 9b^*(19b5) the 
method of successive approximation was incorreotlj used. The authors investi- 
gated the system of equations (I1a), (11b), (11w») and (11gO« attempt to 

find the solution of (16) by exploiting the smallness of the parameter A which 
takes the recombination of the electrons and holes into account. The function 
I («>), however, must neoQsrjarily appear in thio followizig fo 2 'm according to 
the equatio^n (Hg’)** 

^ (e) „ ^ (a) + A j , (e) + ... (a) 

Let uo now investigate the equation (I1a)* By inserting the unknown functions 
which arc expressed in aeries according to A-powers, we obtain: 


dR 




dN 


(p 


dj ■ -r...j-« + ^ 

It should bo noted that on the occasion of approximation toward© sero, the 


+ a(H 




^rn.teohn.fis, faac.o, 2126-212? (1956) CARD 2/2 


?A - 1584 


equation obtained In the special case coincides with the initial equation* 

By dividing the equation (11 a) by th© equation (I1g*)» a® done by the 
authors (the parameter b is neglected in this equation), we obtain the 
equation ( 15 &)- ^ 

In order to prove that such an operation contributes absolutely nothing towards 
solving the task we represent both parts of the equation (I1g*) in form of 
a series with respect to the x^owers A: 


5.1 


d9 

d 


+ A 


d9 


where 


o o 


A (•* ) -I* 


(b) 


d9 


etc* 


It is clear that, by multiplying both parte of the equation (11a) by one and the 
same series, the equation ilia) is again obtained by approximation towards aero* 
The error committed by the authors consists in having failed to oonsider the 
fact that the quantity on the left side of the equation (l^a) is proportional 
to the parameter A as follows from the equation (l1g*), and from physical de- 
liberations. Actually, 0 is the relative densitybf the electron current which, 
in the flat ease and with lacking recombination twlth A«o) is constant*- There^ 
fore 9 is proportinal to A In first approximation. In view of the fact that the 
results obtained by K.B.TOLPYQO and I*G.SASLA^SKAJA are based Upon an incorrect 
solution of equations they are of doubtful value. 

I1ISTITUT10H: 
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PERIODICAL 


Rernarks Concerning the Letter ?#ritten CDBAHOVi and MAKO^^SICIJ 
about the Work, by TOLPYGO and SA5LAWSKAJA on ''Bipolar Pi ff union 
Semioonductore in the Case of Strong Currents”. 

Zurn.techn.f is, fasc. 9t 2127-2128 ( 195 ^) 

Issued: 10 / 19!)^ reviewed; 10 / 199^ 

The authors of the letter (2;urn. techn.fi s, fa3C.9j 2126-2127 (1996) (see 

review 1584) say with perfect justification that, as raay be seen from (11g’) 

* A(Nz-b), the coordi- 


of the work (Zurn. techii.fi s, 999 ( 1999 ))» 


nate 


\ (^) on tending towax^ds 2 ;ero has the ordinal nliisber y (see equation (a) 


of the letter). Bes^idoa, this is seen from the solution for 5 (see formula 
(20) of the paper liurn. techn.fis, 29 . 999 (1995)» This is, however, contra- 

that dG is proportional to 


dictory to what is said in^t(;ie last paragraph, i.e. that dG is pr 
A. If we put: ^ ^ where ^ .... 


are of the 

' 'de ' 

order of one, the (I 1 g*) results in does not contain 

a ^ 

A as a factor. This is also impossible because of a complete change of 9 in the 

sample is of the order one. Therefore the equation (19a) of the paper 

A dll Q + Hy 

dQ “ Hz - b ♦ 


which is obtained after diving ( 11 a) by (I 1 g')> actu- 


CAHD 


/ 


rA - 1365 


Zurn. techn. f i s , 2 _ 6 , fasc. 9 , 2127 - 212 B ( 1996 ) 

A 

ally contains the small parameter on the left side, according to the power 
of which extension is carried out. 

Furthermore, the authors of the letter come to the wrong conclusion that the 
fact that the second eouation written down by them 

1 


( 11 a). If, beginning from 
tension according to the powers of A, the 


we aim at find||ig 
g 


/I 


5 (O) in form of an ex- 
in reality 




0 + li 

0*^0 



forms the tendency towards zero which, in turn, contains the small pfiraincter ^ • 
Just because ( {Qj 


0 i£ 


exists a special 

tained by means of extension according to powers. The correctness of this 
special solution (which satisfies the boundary conditions for oo ) can be veri- 
fied, Independent of the errors ooiamit ted by the authors, without referring 
to the method of finding the solution. If the solutions (16), (18), ( 19 ) are 
ineerted into the equations ( 15 ) of the paper, the terms of the order of aero 
as also of the first order aooording to k «111 ooinoide. It is only neoeesary 






© + H y tending towards zero coincides with the initial equation 
o*'o i 


of the order all initial equations (ll), except (I 1 g’) 
contain on their left parts; |f, the small parameter A, and their 

solution (which is just what we need) which is ob« 
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Surn.toohn.fio, 26 ^ faec» 9# 27-2120 (1956) CASD 5/5 

to satisfy the criterion 


PA • 1505 


In the following work (S^^m.techn.fie, fa8C.2, I956) solutions for the 
same system (11) of the first work were found in a more general case, namely 
If the criterion mentioned is exceeded and the diffusion currents cannot bo 
neglected. At a distance from p - n transition they pas© over to the solutions 
of the first work.^ 

Finally, in paper Zurn.teohn.fie, 195^ print), the aolutioUB of the first 
work were used by EASCHBA and TOLPYGO for the purposes of finding the ^olt- ‘ 
ampere characteristic of the direction of the transmission of the rectifier. 

The tests made by KOSEHKO (2um.techn*fls. 195^) (i^ print) with specially 
prepared thick samples agree with the theory. 

On the basis of what has just been shown the pessimistic conclusion drawn by the 
authors of the letter an regards the results obtained appear as unjustified. 


IHSTITUTI01^. 
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AUTHOR DBEJAOIK, B.V., ABRIKOSOVA, I. I. 

TITLE Direct Measurlnt: of the Kol&cular Attraction aiaonj; Solids in 

the Vacuum, 

PKnlO^ICAL Dokl. Akad.ilauk, 1 06 . fasc,^, 21 . 1-217 (I 956 ) 

Issued: 7 / 1 915^3 reviewed: 10 / 199^ 

Pre^vious meaaurln^^ of ntolecular attraction occurrini^ between ti?o solid, bodies 
(plate and spherical lens) in air as a function of the interspace U between, 
them was made very difficult by the viocoeity of the air in the space betv/eon 
them. The cause of this is discussed on the basis of the equation of motion of 
the scale balance. 

In spite of these difficulties a number of measurements was successfully carried 
out with a sufficient degree of reproducibility. The influence exercised by con- 
cussions was successfully reduced to a minimuia by the erection of a device on an 
amortization plati'oria which^ in turn> was placed upon a cement base. In order to 
attain better stabilization of the intorspaoo Hj a two— mirror system was used. 

For the radical simplification of measuring and inoreasin^^ its accuracy, a de- 
vice for the carrying out of measurements in the vacuum was constructed. At from 

10 to 1-5 mm Hg it was possible to reduce the time constant to fractions of a 
second in spite of the fact that the damping necessary for the prevention of self* 
oscillations was conserved. 

Measuring results are entered into a diagram (abscissa - Ig H, ordinate - Ig F), 
The reproducibility of measurings separated from one another by long periods 


Dokl.Akad.?iauk, 108 , fasc.2, 214-21? (1956) CAHD 2 / 2 PA « 1 586 

(years) and carried out with different samples of quartz glass is satisfactory. 
By means of the theory of the molecular interaction of convex surfaces it is 
possible, from the measured valiiOB of F(h), to compute the energy u(H) of the 
attraction of the pfixallel surfaces separated by the interajjace H according to 
the .ro3:^ila u(u) « F(H)/2 isFv. liore R denotes the radius of the spherical sur- 
face. The values of u deternined in this mttnner are entered into a diagram as 
functions? of li* The va.IuoG of u(ll), which were found with the help of various 
oonsidorably curved lenses, are in good agreement , which eonfirius the molecular 
nature of the effect under investigation. The values obtained foX' F and u are 
about 20 times lower than those computed with the formula of LORDCH, and they 
also agree bettor with the theory developed by H.B.CASIMIR and I*. POLDER (?hySf 
Kev, 75 > 76c (1946)). However, an accurate comparison on the basis of thds 
theory iig still not possible, ^ 

K.:v!. UPSIC, DoEl.Akad.Hauk, _21, C-43 (^9!>4)i iMd. lOO, 679 (1254), IfWn.eksp. 

1 teor.fis, 2^f 54 (4955) developed a strict theory on the molecular inter- 
action of macroscopic bodies. However, an exact comparieon with this theory 
necessitates full knowledge of the optic properties of the material in its ab- 
sorption domains. However, the character of the absorption of quarts permits an 
approximated theoretical estimation of the forces of attraction. The values of 
F(H) and u(li) computed by the LIFSIC method agree sufficiently well with 
measuring results. 

IltSTIfUTIOK: Institute for Physical Chemistry of the Academy of Science in 
the mrm. 
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S^ATVKSV, A.!?. ^ , 

On the Influence i^xercined by Radiation on the .Synchrotron 
Oscillations of Kleotrons in the Case of Hard Focussing-. 
Dokl. Akad. Hauk, 10.8, faao.5» 452-4Jb 09^i6) 

Issued: 8 / 19^6 reviewed; 10 / 195“ 


Hard focussing reduces the uinplitudo of betatron, oscillations considerably, 
therefore transition to hard focussing is probably unavoidable iroin the 
view of bot.atron oscillations at energies of several 8eY. >or the exact solution 
of this problcT, it is necessary to trUce also synchrotron oscillations into account. 
For information ooncorning synchrotron oscillations induced in the case ol soft 
focussing by radiat.ion see ii.SAUb'd, i'h.ys.UQV.^, 4/'C (1555)* here t.iO — 

high energies is investigated. On those conditions the effects conneo-ted with^BO- 
dif ioatToM of velocity (accompanied by only slight modifications of t:.e energy 
of particles) can be neglected and the equation d(S-Kg)/d/A »eV^(coS9-cos9g;- 
-(1-1 ) may be used. Here b denotes the energy of the particle, 9 - the phase of 
the plasago through the high frequent field, I - the energy radiated per revol- 
ution, ' ' ^ 


the number of passa{:':e8 through the accelerated interval, • the 


amplitude of the accelerating field. The quantities denoted by the index s refer 
to the state of equilibrium. One finds: .. ^ . 

6I» l-I.^»(iy2nR^) j 4«Rg(o'4/hg) + j" ^ 1^*"^ herefrom a 


further expression for 61 which is explicitly given. Sext, the modification 6S 


Dokl.Akad.Nauk, Ml, fasc.J, 4;?-435 (1956) CARD 2 / 2 I'A - 158? 

of the orbit in the case of a modification of energy by the amount ai-L-hg is 
computed. If aocolerntion occurs on the h™nic^of the^highjrequent^fie^ 


there results; '-p » ki.Li(a/4.)(6U/K), A 
required equation of motion 'y/' + T 'H-'+ 


1 + 


■ 0 . 
f 


Here h denotes the length 


g is the deviation 


IHSTITUiTIOH: Moscow State University '‘M#V#L0M0IiOS0V” 


{h/2%\i ), and herefrom further the 

I’eci equ.'i'&ioxi ui. ^ » -7 r* ‘ 

of p-11 rectilineal* atretohes on the synchrotron, 

The^lasLnaaed equation was derived while the quantum-like character of radiation 
was neglected. Tk© quantum-like character can be taken into account eitnor by the 
addition of a term to the equation of motion or by direct deliberation, doth ways 
fumi'jh the sane expro.ssion for the average quadratic deviation. 

After some transf ormationa there results herefrom further the expression; 

3 ^ « (55iV64)(WAc?)ctg9 ihc/e^){nc^-/^^) which is suitable for application. 
wAt, an expression for the average deviation for the synchrotron osoUlatipns of 
the average radius, which is in connection with these phase oscillations, is 

frorthe uoint of view of synchrotron oscillations, hard focussing is, in any 
case, not* diaadvantagspus if compared with soft focussing, and in some respects 
it even of fers advantaged. 


lit- 

r-3 
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A Cyclotron with a J^a<rnet which is Cut Apart. 
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Issued: B I 1956 reviewed: 10 / 1956 


This work descrihen the principle for the construction of such a magnet arid in- 
ihis -. 01 ,. r...crr F .jotlon of oarticlos and the resonances. At 

'r 5 5 of t ,.0 fOVOluHOO of . . 1 th th. 

first a.. + (rdAO- Here 1 denotes the lengtn oi the in- 

““g iA.on ihi .Ofii oootoho. . - .oloolt, of the 

ao“S‘di5iLhS.“?tK puoi^e u.ro«h; th. .^h.t 

sector Decraent) can be compencaied a corresponding modific^&io * ~ 

iSSoi of thgS»«= throoeh tL l«.,r.p.«o of th, “.tor. (..oonO .w«t). 
The corresponding energy dependence of 1 is computed, .litu increasing energy 
1 at first increases and later diminishes, 'i’ne maximuia it, at about 

% t 

Thl'vertical focussing of the particles is brought about by a^declining 


Uokl.Akad.hauk. 1M. 4J6-4J9 (1956) CARB 2/2 ?A - 1368 

positive so that thereby in^UnltJonlLt ' 

ITr trr°*=^(l/?)dl/dy^ { y - distance fro® the center of the rectilinear 
f oUit tothe Lnter of the accelerator . In the case of an un- 

Zretri^ll sL;; of tL'sLtLs it applies that A, ^ Aa the geomet^c 
iLus of the cantors of the rectilinear eeotlone of the orbits forms a spiral. 

.• -1 fi-r the ^articles is discussed. The maximum energy 

Su it :Sii: ofbiut, .tin „ioto ». dv.. 

for j^i^tini' ut R > 3 (r? - number of uniform sectors) is in- 

The range of stability ‘ *he frenuency of the vertical osoillationa 

tersoctod by .resonance th^frequency of radial oscillations 

and the frequency ‘ ^ finally between the frequencies of the radial 

and the revolution l^^eqiiency, “^<1 to terns of the second order 

r.S'4SiS :n“crf-s.'’^tror.., 5 , d.t,i.,ht.i 

.p,otlvf ".-.5 i .l-othoh «y h. 

n”hSihid“ihloh won. th. dlffloultl.. .o»».ot«l .lU. v.rtlohl t,«u.slnB. 

- .. .,u T •♦ituta "P.H.LSBBBBV" of the Academy of Science in the 

IHSTITUTIOH: Physical ItjStituxe 

usaH. 
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ussH / ph;i:sics 

STHAEKmC^ A.M, 

Hew Physicai-Ea^jineerirc k’eihods x'or the and Coxaputation 

of the i^otion of Holativistio Charged Particlejj in Elootrostatio 
Fields* 

Poklo AkacUiLauk, 108, fasc* 5, 440-445 (195^0 
Ifjcucds B / 19l>?> reviewed: 10 / 195^> 

The conservation theorem of energy for c. rjarticle >//lth the algebraic value of the 


PEAK 


charge e: ni^c'^(a-l) -f e 'i h and the oquationa of the trajectory of a rclativlo- 


tic particle in the electrostatic field are; 








/a %)/2{yi - e 

/ /3 y - y'3 i /O aVaCh ” f ^ ) 
onatant, a (l-v“-/o2 i 


y" - - eA(1 + x'"' + y'^)(0f . 

Here h denotes a certain oonatant, a A =• 2a/(a + l)i and the 

strokes denote difforontlation with respect to s. In tho nonrclativistic case 
(v<\ ) it is true that A « and with increasing v, A Increases and approaches 
the value 2. 

Next, the above equations of motion are written down for a nonrelativlstlo charged 
particle in a field with the potential distribution: ? ' » j ni o^(a-l)^/2e« By in-* 


serting into these equations they ore transformed into the trajectorlequations 
of a relatlvintlc particle# Consequently, the trajectories of a particle with 
vaLTiable mass can be modelled in the field , by modelling the trajeiitories of a 


Dokl.Akad.Kaal;, 10« , fasc.J, 440-44'; (1956 ) CARD 2 / 


PA - 1309 


particle v/ith constant maos in the field i , The relief is to be produced , 
according to the function ; which nay easily be oomputod. By inoorting into 
the conservation theorem of energy it may be soen that there is a difference 
in the extent of modification of the velocitioa of the relativistic and of the 
nonrelativlstic treijectoricjo in opito of the equality of these trajeotorioa. 


Some older methods arc then iiscusBed, but it is not possible to transfer all 
physical engineering methods to the relativistic domain by means of the trans- 
formation 0 - i ♦ This is true above all for the method of the rubber model, 
the automatic and the semiautomatic method# However, the formula© of the graph©- 
analytical method ( A.M.STHASRilYlC, i^iurn.teohn.fis, 179^ (1955)) c^, after 
euitablc corrections, alco be generalized for the relativistic oase. Hoxt, fon- 
ulao for the application of the aemiautomatic method, which is developed for nb«^ 
relativistic particles, to relativistic jMartiolee are given. A gxaphoanalytioal 
method is then suggested for the construction of the plane trajectories of re- 
lativistic particles. This method is based upon the aucoessive oonstruotion of 
momentum vectors. 

There follows a rather detailed discueeion of the method on the basis of a 
drawing. According to a comparative table the here described raethode of approxi- 
mation are of sufficient acouraoy for the computation of relativistic tra- 
jectoriesc 


IHSTITUTIOH: Kiev Polytechnic Institute. 
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T0LMAG27, V.V., TJ„aLlK0V, S.V. 

A Method, for the Computation of the Statistical Snms fox* Forro- 
rnagnetioa in ConBideration of the Asstrictions Imposed upon the 
Filling- Numbers of the Spin if/aves* 

Dokl.Akad.Nauk, lOjB, fasc. 6, 1029-1051 ^(195^) 

Issued; 9 / 195*^ reviewed; 10 / 199o 


The present represGutatlon of this iripthod takes into account that the projec** 
tion of the spin of every atom (in n /2 puits) assumes only the two values 
-f 1 if one electron corresponds to each atom. 


At first the 11 .AAl 11, TON IAN of the f erromag:neticum is written down, after which 
one passes from spin operators to h03K operators. A.Uic on this occa^sion one 
electron is supposed to cori'espond to eacVi atom. Phe HAv»1ILTv-'hIi\.^^ in tliis new 
variable ia written down as a sum of three summands \ 

each summand is explicitly given. The equations - 'r =>= P ior the dk;ter- 


mination of eigenfunctions and eigenvalues are to be investigated only within 
the space of the filling-*up numbers » 0,1. However*, in order to simplify 
further computations, this equation is examined in all spaces of all possible 
filling-up numbers^ the roetriction^to « 0,1 is taken into account by the 

introduction of an operator P » 1 + cl(n^.-l) liere /a (n)« 1 

and ‘(in « 0 is true for n«D and n / 0 respectively. This operatox* V projects 




a (n^-1 ) I . Here (n)« 1 


Dokl.Akad.Kauk, 108 , face, 6, 1029-^^051 (^99^) 0AR3) 2/2 PA - 1390 

the functions’ applying within the space of all possible filling-up functions 
on to the functions in the space with « 0,1. 

In aero-th approximation Sp(e'" o/G) is true for the sum of states, on 

which occasion the trace is extended to the space of the numbers n. * 0,1. 

Z Sp(F exp L - epaco of all possible filllng-up 

numbers. The computation of is simplified considerably by making use of 
an orthonormalizing system; tho rather complicated expression found is explic- 
itly given. There follows herefrom at low temperature© 

2 L 

According to information received from N.K.30C0UHB0V similar ideas were al- 
ready developed by JDYSOH in manuscripts meanwhile received while the present 
work was being printed. 


INSTITUTION; Mathematical Institute V*A*STBKliOT of the Acadeix^y of Science 
in the USSR 
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ilUTHOH 3TEPAH0V, B.M* 

The Honrelativifstic Hef^ilari nation of the S^^latrix* 

PvmomChL ])Qkl.\kHd.n&Mkf 1 oe , 10^15-1047 (15/56) 

Isoued; 9 / 1956 reviewed: 10 / I 956 

All regiilari station methods hitherto employed were relativi stlcally covari&nt^ 
and Ir: seme cases, when dealing with diverf:ent expressions, covariance v^as 
even considered to be neceo,^ar^'« However, in the case of regular! giation the 
integrals can be broken off also nonrelativistically. On this occasion counter*^ 
terms must be defined in such a manner that, after the cancelling of regulari*^ 
2 jatio!fi, the properties of relativistic covariance art'* restored* Here the possi- 
bility of such a definition is pointed out, on which occasion the effective 
iiAliiLTOhl Ah proves to he hermitian. 

For reasons of correctneao the fundamental idea is illustrated on the ba.sis of 
quantum electrodynamica, but its applicability to every renormslizable theory 
is obvious. At first a regularizing 1. AO H A HG I A f/ is given instead of the usual 
IiAGIiAiCI Ar^ of interaction, and the regularization factors occurring therein are 
chosen in such a manner that the effectiva HaI^ILTONIAH is hermitian. This may 
be attained by doing without the relativistic invariance of these factors, i*e* 
by admitting the dependence of these factors on some spacelike unit vectors* 
Ansataes for these regular! 35atio*n factors are given which establish agreement 
among all diagrams. Regularization is thereby attained. The formulation of the 
E-operation with respect to the suggested regularization method is boot demon- 


Doki • iikad* iiauk, 1 0B . fasc*6, 1045** *047 (1956 j CAHB 2 j 2 PA — 139^ 

Bt rated on the basis of tho results and denotations of the basic v/ork by 
K.K.B0GOUUBOY and D.Y.SIHKOV, Usp.fi s.nauk, 3 (1955). 

The POUHIKH representation of the coefficient function from the T-product then 
has the form of a convergent integral. On the occasion of the cemcelling of 
regularization the covariant properties are restored, but the integral ex- 
pression loses its sense because of the divergence of integrals, 
ilow the structure of the countertei^ms of Bpinorial electrodynamics resulting In 
connection xvith this regularization method is explained. Because of the special 
part played by time the tlmo-dependent, spatial, and mixed coiaponents must be 
investigated separately in vectors and tensors. The effective liACKANGIAH of 
interiELction thereby computed is explicitly given. Th© constants occurring there* 
in are real and finite in ©very pertiirbatlonal approximation and are chosen In 
sucih a manner that the 5-matrix is rel&tivistically invariant. This demand and 
the further demand concernihg the equality of mass and charge with its experi- 
mental values fully determines all constants. In conclusion the possibility of 
a certain paradoxial result is pointed out. 


INSTITUTION: 


mmwe 
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/ PtlVoiv 

'TlTC 'I'm 

On the Selection of the i: hj Applicable Solutions of thcs 
SOHliUhi^IiiGiAt equation for the h;/ciro^,en Atom, 

2 ;urn.8k.sp«i teor«fiSr fasc.'Pf 9^4C“949 039--S' 

Issued: 5 ' 1996 reviewed: 10 / 1996 

The v?e„ve function v’(r, fv)*" a(rjP^(coB ^ ;c- ' leads (in atCi: 

differential equation for ’ 


PBiHlOflC Ah 


units'] to the 


dhiUr" + ''S/r'SdKUr + - 0 (with K <C). According: to 

^ ;,P '( A h„oniG f:t,i-ucture and Spootral Linos, vol.?; ;i./..i:KAi.ihKS, Wnntum 


Thoorv of the Electron and .Uadiation, Loipzu^: 

49 7io''-iG4 >■ -h'A') the second particular solution is not to vjg Otni ..toe in the 

oiao’of ih:', 'bhauno all particular colutions are normalizable. Accorainp: -o 
the author’s opinion tliis is net correct* - • i i ^ 

It in intended to show hero that, with 1-C, there exists only one nor^qraable 
solution, and that at the point r«U a certain boundary condition muot be impose 
L order to obtain the correct spcctrura of oiren values. J^’or 1-C tiiere a-e the 


heipzip (.19*96) j oiid ih i.Ah ! jL 10 !": { ; h.;,th e A-i « 


following independent particular solutions: '• .jxTj t 

R ^ ( 1 -27* » 2? s' ) » fallowing’ abbreviations i?<ere used on this occasion; 

2 I.*-. /4 ; ^^0. -F- is the confluent b;/per/.reo:netrical prog-ression and 4^ 1 

the second independent solution of the confluent hypergeometric differential 


1592 


Surn*Gksp«i toor.fis^ ,3)1? 1 asc • b » 9 4b”9 49 c. ^ ^ 

eouation. An intopral equation is then givgn for ^ , i^nd the asymptotic form of 
tJia function for', - t «> is ^ha.b.xPx'" 1 1t0(l/x>J . ^’herefor|, the hero in- 


vestigated second solution 1^2 ^ 


is 




This formula shows that the second particxilar^ 

small r it apnlios that felm + 0 iU ^ L ^ ... 

R, is therefore normali Jle for all ^^f^^^valuos d < 0, and there 


Solution can be norjialissed. For 

-(22/^Oj ) (Vq)- 


abnormal! zable solution. However, normalization conditions 


a iiormailzaDie soxutxuii* 

the determination of the correct spectrum of the eigenvalues^ This aeficienoy 
can be removed by imposiftR a second boundary condpion i^ich expresaea the 
ateadirieso of the solution %i zero. If we demand 1 -(22/-^ )— n,n-v,1 , the 

‘Ais, as we know, reduced to LACb’SHPvK polynomials, and therefore is steady 

in the case of r.O. With 1-(2Z/'^ )»-n t.he functions of E, and are linearly 
dependent but with 1 .( 2 Z/<X’ )-n-n (or --n" ?) they are linearly independent. 

With 1»0. also WKYL’S theory requires an additional boundary conditloti. In the 
nresent case the demand for staadlness corresponds to the selection of a certaja 
haiy determined eSYL boundary condition for r»0. Thus, the demand for steadineBB 
warrants a nhysically correct spectrum of the eigenvalues. Also the boundary ooa** 
diUon in tL'^oase of r-O may be explained quite simply by using the demand for 
self-adjotntnesse 

II?STITUTION: Univeraity of Toirun, Poland. 
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SUBJIXT UUiiK / ?n{:sii:u CARi) 1 / 2 PA «■ 

h\}Tiion Kuwomo^ic, juai. 

T1‘PLR On the Corrolation Function Tor Quantuinlikc 

PERIO-DICAL 'ilurn^eksp.i fasc* b» 977-979 ("^93^) 

Innuod: a / 1996 roviowed: 10 / 199^ 

Here the correlation function of a quantumlike Bystem of particles which are in 
mt emc t It, on ^ is detOA’'iixrtOcI by the .bwuOI.-J'ijDo v iS-ctno.u* li'io ouantuali-^oe u'.Lv>L2.i.bution 

function f,, i.'? approxiriated without considering tlic exchange effects b,y a binary 
j 

quantumlike diwstri,butlp2^ fjanction,„;,and,^for tb^,;.,correlation function 


g ( i c; S ) g.. -i ( 2 j 0" ( k ) F ( Ic ) / ( 1 « ( k ) F ( k ) ) c ^ “ d k i s Ob t al n a d , w here 

g^^«1 + r f^( pO^^(p’' ** ^ ^dp' dp'- ia^the quan.tui?iliko correlation xanction 

of the perfect gas* ^.A. e’xp(p*'/2rTikT r 1) j denotes the fiinction of 

the di otribution according to momenta in the case of a homogeneous spatial dis- 
tribution. The minus sign corresponds to the BOSh statistics, the plus sign to the 
FKEiii sto.tistics# The sejpond term in the formula for . £:( I q 0 io due to the inter* 
action of particles. At h « 0 tho expression for g{' ) is identical with the 

correlation function of a classical system. Purtfierujorey the correlation fiinction 
by SKBih is obtained for a fully ioniaed gas at h » 0. 

How the correlation functions for sotie special cases are given, nanzel^/ for a to* 
tally degenerated BUSai gas (also in the case of small momenta), for a totally de* 
generated system oubjected to tho FFRI I statistics, and for a plasma. 


hum . ek tivi ®i toox’.i 


XSC.9. 9Ti^919 ( 199 ^) 2/2 - lf97 

ition investigated hero it is not necessary to use 


In the. case of the approximation investigated hero it in not necessary to use 
the oeuxetion system x^'er the quantil'sed distribution fuuc-iiori ^’hen dealiri^:; with a 
totally ioni^e.d gas, but it is possible to be content with solving? the kinetic 
equation with self-consisting field for the quanturnlike distribution function. 

For the computation of the tliorniodynamic functions of a totally ionised gas it 
is necessury to kiiow the additional energy (with respect to the energy of a per- 
fect gas). This additional energy is determined by the distri^mtion of the po- 
tential U round any ion. 

Now the equation for the p»ot0ritial of a quantumllke system is dett-rmined in 
linear approxlmtion fpr_ th§, caso^ df/dt: 

A y ]2(k) ^ ’ ^U(q * In^the jcaae ® » 0 this equation passes 

over to the equation of tho KdBYb theory. At hk equation agreeing with 

the equation of theory is also obtained in the quantimlike case, namely 

- 0 r't^U, but this equation has a different correlation radius. In the case of 

221 /2 

total degeneration of the FIiFu,il gas the correlation radius Is r^«(pyi2Be n^). • . 

I’hua the expression for the correlation function holds good in the case of a 
weal< interaction for olasslcal and for quantuolike systems of particles with 
central interaction at any teBperatare, 


IfWTlX’jfiofi: Moscow State University. 
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StJBJSCT USSR / PHYSICS SYRAKOV^Vv’ 

AOTilOR BOCDAHOV, C.F. , VLASOV, S.A,, KALIRIN, S.P., RsfBAKOV, B.V., 

SIDOROV, V.A. , . 

TITLE Th« Spectra of Koutrono produced on the oooaeion of the Boabard- 

raent of Light nuclei by 14 HeV Deuterone. 

PERIODICAL Zum.eksp.i teor.fie, iJ), fasc.5f 5®1-985 (i95o) 

IsBuodi 8 / 1956 reviewed; 10 / 1958 

Tn order to beoome fully eOQualnted with the production meohanisra of neutrone on 
the occasion of the bombardment of tritium and deuterim (19%)) wje 

vious measurements C.F.BOCDAHOV et al, Zum.eksp.i teor.fis,^, ^ "1”. 

continued with targets of other light elements (gaseous elements of “ 

well as solid elemmts of Li,Bo,B,C and Cu). The ‘ 

basis of the time of passage through the stretoh between target and 
(2 85 m). The construction of the gaseous and liquid targets is described, fhe 
dat^obtained by averaging over a number of 

AifLitTomR The aouity of the device makes it possible to discover individual 
fevlfrof Se nuclei Seated by reaction only on the occasion of the ^ombartoent 
of the iLtopes of hydrogen and helium; in all other cases spectra ^ 

tLuous. The spectrum of the neutrons and their production cross section do not 
ateadilv with the number of the nucleons in the nucleus# 
iTtZ clle of a high pLitlve thermal effect Q of the reaction the uper limits 

of the spectra are higher than the maximum energy of orihe 

Lced on^the occasion of the fission of the douteron without modification of the 


Zum.eksp.i teor.fis.^.faso.S, 981-903 (19%) CARD 2/2 PA - 1594 

bombarded nucleus. Consequently, the state of the nucleus produced the re- 
artion exaroises essential influence upon the neutron spectrum under investiga- 

corresponding to the reactions T+d and He^+d confirms the existence of an ex- 
cited state of He^ with the excitation energy - 22 KeV, and is 

protably a. not .xl.t la a .tat. that i. .filar to •'“'V' ' 

Annfirffls the assumption that the isotopic spin of the excited He -state 
with 22 Me™ is equal to^soro. Hext, the neutron speotrum produced on the occasion 
of the bombardment of He* is dlsoussed in short. On the oooaeion of this (d,n)-ro- 
antfnn an Ll^ nuoleus is produosd, fox which, apart from the ground state, a 

^nta with an energy surpassing that of the ground state by 2,5 HeV was 
hitherto assumed to exist. However, tn the neutron epectrum of the reaction He +d 

^?hemow?*the Jmdiotlof JroIs^Swtione of the neutrone emitted in the direction 
of o® tnwarda the deutexon bundle were estimated for various targets. In the cam 
^ 2ll InwSlSted llSt elewnts with the exception of tritium this cross eeoti«m 
^^n*»b%temd per nuoleon of the nuoleus, which means that it I# approximately 
is 50 P number of nucleons A. On the oeoaaion of transition to heavy 

200 mb/stersdi 
inSTITOT'lOH: 
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SUBJECT USSR / PHYSICS C4R1) 1 / 2 PA - 1 395 

author beu:h»kij, s.z, 

TITHE On the Biffrsotion Scattering of Pions of High Energy by Huoleone. 

PEHIODICAL Eurn.eksp.i teor*fis, faao.St 98>965 (1956) 

Issued: 8 / 1956 reviewed; 10 / 1956 

Here diffraction scattering is investigated on the basis of the general theory 
which is not connected with any concrete nucleon siodel. Investigation bases on 

the relations; 0 « T (21^1 )(l-ip^ - 1 The de- 

o ^ ” 1“0 f * ' 

pendenoe of the nuclear forces on the spins and the^’re-oharging” of pions by pro* 
tons is here neglected. Denotations; 6 ^ - absorption cross section of the pax- 
tides I 0 * cross section of elastic ccatteringi % - wave length of the in- 
ciding particle, Kl - orbital angular momentum, - phase of 

scattering. ^ ^ 4 

In the case of high energies the imaginary part of the scattering amplitude is 
much larger than the real part and consequently is a real quantity, which 
makes phase analysis much easier. Th© present accuracy of tests warrants no uni- 
vocal determination of the phase, but nevertheless the results obtained by accel- 
erators at high energies can be used for an approxisiated phase analysis. The 
most complete test results concerning the scattering of negative pions with 1,4 
BeV by nucleons were obtained by L.M.EISBKRG et al.Phys.Hev.^|2.t 797 (1955)* ®hen 
estimating cross sections, they ascribed part of the observed elastic scattering 
to procesoes standing in direct connection with the absorption of a pion. Actually, 



Zurn.eksp.i teor.fiB. 30. faso. 5f 983*"985 (1956) CARD 2/2 PA - 1395 | 

it is necessary that, on the occasion of the capture of a pion and after the fol- I 

lowing "decay** of the compound system, an incoherent and nearly isotropic elastic I 

scattering takes place, which, in contrast to diffraction scattering, must be 
classed among the nonelastio collisions. E13BERG et al. found the following cross -| 
sections for nonelastio and elastic scattering respectively; 0 «26,7i 1,3 «b and | 
d •7,3j1,0 mb. The ratio dg/d^ changes In the interval 0,35-0,23. In the case of j 

sufficiently high energies the sums of the formulae mentioned above can be re- | 

placed by integrals: 0g» % ^21a^(2-a^)dl | 0^» 21a^dl. Here a^*1-Pj^. • 

By baaing on th« aimplo aaaumptlon a^-a exp(- I /S ) (where a and B ar. exp»ri- j 
ffleataXly determined) one obtains: ff^-(xe‘^RV2)((4/a-1) » The ▼aXu.e | 

of a and E which correspond to the experimental data, are between the following | 

limits; 0,86.10“^^ om > R > 0, 74.10“^^ on; 0,74 < « <. 0,99. Tba ounre oompnted 
for the corresponding average values ia shown in a diagram; it oorre.pond. to the 
oroas eeotione d -28 mb and d -<r,1 mb. The theoretieal curve agrees .ufflciently 

0 S I 1 2 

well with experimental data. In eonolualon the quantity Zj»1- j j i» 4i«- 

ottseed whioh has the phyeioal eignifloanoe of a "stieking-on probability" of a 


particle. . , ^ ' 

IHSTITUTIOH ; Physical Institute "P.R.bKBEDEV" of the Academy of Science in the 

BSSR. 
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PKRIODICAl, Zurn.eksp.i teor.fis, jO, faso.5# 991-992 (1956) 

Issued: 8 / 1956 reviewed: 10 / 1956 

In the theory of polarons (I.3.PKKAB, Investigations concerning the Electronic 
Theory of Crystals, Gostechizdat, I^^oscow 195I) an ’’auxiliary equation” for the 
"smoothed” wave function ^(r) ^ to be solved: 

(-(i^^/2^4v) + w)9 « E9 * ? ^ ^ Here denotes the effective mass of 

the electron and^the polarization potential w(r) is not computed from the true 
function f(r)« ^ polaron BLOCH functions), but from the 


PA - 1396 


smoothed function '^’his smootfing, however, causes a certain error committed 

as regards the amount of energy* This error is here estimated for the case that 
the limit of applicability of the method of the effective mass r a is 
reached* (r - polarization radius, a - distance between the nearest ions). 

The error, which is computed by the perturbational theory, is at first explicitly 
given* The dispersion of the crystal and the dependence of its polarization on 
the wave length are here neglected. On the basis of the %g^roximation of stroi^ly 

coupled electrons it was found to apply that: - n!)* Here n 

denotes the center of the cell which is identical with the core of the positive 




'■ 
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As an approximating function 9(r)«(a^' V 55^)(l“Hxr+(ar)^/2!-»-(ar) /50® 
is then used* On this occasion a is deterained by minimizing the corresponding 
function Is as being a «* 0,821 (//m)c/a«, where a^ Is the BOHH radius* 

Next, the terms of the expression for the error are discussed. Kumerical compu- 
tation was carried out for sodium waits and the function was approximated 
with suffioiont accuracy according to data obtained by Y.A* FOK and M.PETRASEK*, 
Phys.Ss. of the Soviet Union, 6, 369 (1934): 

? (r)- 0 , 727 ( 4 iiah'‘'/^(r/a»-l)e“°’'^’*’/®B. S^^Co.OieTJ.IO"’ V+0,07221.10“^V + 

a rt n *f 

+...)* oa was obtained. o 

In the ease of Rafil crystal a - 1,109.10 and the smoothinf of the potential 
produced a value for energy which is about 15;^ too low. By using the approjtiwa- 
tion of strongly coupled electrons the estimate of the error is somewhat in- 
creased so that in the case of HaCl this error amounts to about 10 to 12?S. 
K.B.TObPlOO, Zurn.eksp.i teor.fis,^, 443 (1951) took the higher approximations 
of the method of the effective mess into account, and aooording to the results 
he obtained the values for energy determined by this method are too high, partiou* 
larly those for HaCl which are too high by about 12-13^. thus these errors are 
about equal and inversely dlreotionod. This oonfirms the applicability of th* 
method of effeotive mass to the computation of energy even if r^ is about 2 or 5 
times the amount of a« 

IHSTITUTIOR: Mordwlnlan State Pedagogical Institute, Saransk. 
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On the Correlation between the Planes of the Production and of 
phe Decay of A ^-particles# 

Zum«ekep*i teor*fis, 3Q t faao«5# 963'*9M 
Issued: 8 / I 956 reviewed; 10 / 1956 


At first several peirtinent previous works are mentioned. The s-axis is assumed 
to be vertical to'^the plane of production of the iV ^-particles, and these par- 
ticles are assumod to move along the y-^axis. The angle between the plane of pro- 
duction and the plane of decay is then equal to the azimuthal angle We then 
pass over to a system of reference in which the \ -particles are at 
on this occasion does not change. The density matrix q(x*,x) of -par- 

ticle can be developed according to the wave functions / of the-^ -particle; 


Kext« the distribution of the angle 9 between the plane of production and that of 
decay is oom^^ted. For the probability density of the angle 9 the expression 

f/(f) = ^ (a. 0 ^^^^ + a. is found. Here the cooffioients for a/O 

are linear conbinations of the initial elements of the density matrix ^ 

The angle is, by the way, always measured experimentally in such a manner tl^t 
9 < 90 ” applies. The probability density <^‘’( 9 ) of the thus determined angle^^st 


m Ci.k- . 


dS la 
'do ' td 
xl%&l 
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W( 9 )-w( 9 )+W(x+ 9 )+f(n+ 9 )+W( 2 x- 9 ) or ^^( 9 )'' ^ ' Ta^coa 2 k 9 with bj^-s/aj^loos 

(arg a. )• If the non^diagonal element® of the density matrix tend towards zero 
the distribution of the angle 9 becomes isotropic, and consequently there can be 
no correlation between the plane of production and the plane of decay , also not 
if i A 5 / 2 . 2 ?roo the normalization condition C ^ 6 (.)( 9 )d 9 • 1 follows 

b »2/x » 0 , 637 * 

There follows an exact study of the correlation effects on the assumption that 
the spin of the A^-partiol© is j-3/2, in which case it is true that 
CO ( 4* 2/n + b.ooa 29 . In the case of >3/2, the probability for 9/45 i« at 

least 18^, and the probability for 22,5*^ A f 67f5® i» 50^* If these condi- 
tions are not satisfied in the case of existing correlation, it is true for the 

spin of the A^-particle that j > 3/2* . v.. ^ ^ ^ t. 

By considering all data in conjunction, a share of 26;^ is obtained for the numb^ 

of oases with 9 > 45 ®> and for the cases with 22,5® 9 ^ 67t5° a share of 42^ 

is obtained, which approaches 50!lS. In view of the fact that hitherto statistical 
data have been inooaplete, it must be said that the spin of the ^V«-partiole is 
5/2* However, these data do not exclude the possibility j > 3/2* 

BYoa all these deliberations it follows quite simply that the spin of the 0 -par.* 

tide is different from aero. 

IHSTITOTIOK : Pedagogioal Institute, Minsk 
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By the photogrraphic method the present work studies the reactions taking place 
to the accompaniment of the emission of sevei'al particles on the occasion of 
the interaction of fast deuterons (energy IJjC MeV) with Li*^- and Li* -nuclei* 

The Li was introduced into the photoplates by saturating these plates with the 
salt acetate a natural mixture of Li- isotopes and of a mixture which was en- 
riched with Li * Then the plates saturated with Li were irradiated by deuterons 
(13f£ + 0,2 MeV) in such a manner that their ranges remained fully in the 
emulsion* huolear fissions could be caused because of the continuous decrease of 
deuteron energy as a result of slowing down by deuterons of different energies. 

On equal planes of the plates saturated with the different mixtures an approxi- 
mateity equal number of stars of various types was found, which consist of 2, 3 
or 4 beams. The energetically possible reactions with Q - 5 ^eV are enume- 
rated. The identification of the stars found is discussed. 

Most of the 3-*beaua stars consisting of 2 traces of simply charged particles and 
of a trace of an a-partiole belong to the following reactions: 

Li^(dj2d)ne'^, d* Li^(d{ t,d* ’J'he most frequent reaction which, 

according to the author, has hitherto not been observed, is Li^(d,2d)He4, in the 
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case of which a deuteron, which is comparatively weakly bound with one a-par- 
ticle in its core, is torn away by the impinging deuteron. This reaction prob- 
ably develops in two stages; the impinging deuteron is scattered nonelastically 
and excites the Li -nucleus to a certain level, starting from which the nucleus 
decays into a deuteron and into an a-partiole. The following denotations are ^sed 
for the energy of the excited level: S jQ jand E «(2/3) |K-2E* + FEi^ cos 'V j. 
Here E denotes the e^rgy of the impinging deuteron, E* the energy of the scat- 
tered deuteron, and ^ the scattering angle* (All in the laboratory systom}* 

For the reaction Li®(d,dSp,n)He4 it applies that Q»-3f7 MeV* All stars observed 
and belonging to this reaction belong to a hitherto unknown level with the energy 
7,6 + 0,5 MeV. 

The reaction )Be^ say apparently develop in two ways: 


+ d-^t +.Li^ 

it 

a+d 


— ^ 

• d+Li * and 


Li^+d t + 


While dealing with the stars belonging to this reaction, levels of about 
2,2 I 4,5 and 7,5 MeV were found. There exist also other stars which do not 
belong to these levels but to other and possibly unknown levels of the Li®- 
nuoleus. 


IhSTmTIO^; 
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This oxoso seotion is her© computed by the aemiphenomenologi cal theory in con- 
sideration of daiaping. Because of th© meson field which 3 urround»the nuoleoUf the 
scattering oross section of photons by nuoleona must be distirAguished from the 
well-known formula by KLEIN -^ISHIKA} the cross section probably depends resonance- 
like on energy* Computation© carried out in this connection meet with the basic 
difficulties of the present meson theory* This is why the semi phenomenological 
theory is employed in this case* 

At first the LACKANGIAN of th® intoraotion a nucleon with light is \^ritten 
down* The incldi^ photon is character! *od by the polarization vector o the 
four-momentum k(k,i-^0? . four-momentum of the nucleon in the initial 

state i® denoted by p(p,iB)* Next^ the ansatsses for U and A 
(F,uv“ » dA/dx - dA^,./dx i^) are written down. The quantities occurring in 
those expressions are developed according to polynomials and th© oorreeponding 
coefficients of development are given* The scattering cross section in ooneider- 
ation of damping is determined by the method of integral equations by KEITLKR* 

The equations for the matrix element U(n **^9 P f amplitude F(n ) of 
the photo production / p n + n"** are solved by decomposition of the quan- 
tities U and F according to a system of , orthogonal polynomials* The results 


I 
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following therefrom as well as the differential and integral cross section are 
given in th© center of mass system* For the integral cross section of th© 
scattering of light by protons the following values are obtained; 

(in MeV) 2 BO 340 400 

0 . 10-31 11,6 21,3 20*3 

In the center of mass system the maximum, as expected, is about ^ which 

corresponds to an energy of " ' 340 Me? in the laboratory system. At the same 

time, but independently, a similar computation was carried out by V*l*aiTOS. 
Rowever, the course taken differs in the case of these two forms of computation. 
There is also a difference in numerical results, which appears to be connected 
with the selection of th© constants* 


IHSTITUTION* Physical Institute **F»H*LBBEDRT** of the Academy of Science in 
the USSR 
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action between Positive Iona having a Charge and Gas Atoiaa. 
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There are two schemes, which differ in principle, for the realization of the 
simple processes of ionization of atoms by ions: 1.) As a result, a slow ion 
with a charge e.n is produced, and n free atoms are liberated, 2,) The pro- 
duction of the slow ion with the charge n.e io accompanied by the liberation of 
n-1 electrons and the capture of an electron by the fast ion. 

The occurrence of free electrons during the passage of the ion bundle through a 
gas may also be the conseQuenco of the removal of the ©loctrons irom the shell 
of the fast ion. It may be assumed that, on the occasion of one and the same 
collision between ion and atom, both the ionization process of the atom as also 
the stripping process of the ion ©ay take place. For this reason considerable 
experimental difficulties are encountered on the occasion of the deteitaination 
of the cross section of each individual process. 

The total cross sections in one and the same gas (argon) for different ions 
(Ke'*^, He"**, A*^) and total cross sections for different gases (He, Ne, A, Kt) and 
one and the same ion (He^) were oompared. The api)aratus used coneisted of a 
©ass spectrometer, a receiver in the first chamber (for measuring by the 
potential method), and a receivox* ]’♦ in the second chamber. Behind the latter 
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there is a magnetic analyzer. If the magnetic field is lacking in the analyser 
chamber, the primary bundle is caught by the receiver Fg after passing through 

the second chamber, whilst the receiver catches only fast atoms. 

-4 ^ 

'^'orklng pressure in both collision chambers amounts to 1*5 • 10 torr. For 
filling the© spectrally pure gases were used: helium, neon, argon, and 
krypton* The potential method was described in detail in Eurn. techn.fie, 

2115 (1954) by h, v.FEDORKHKO. The total cross section of the formation of 
slow ions 6 was determined according to the formula 

5+ - ipsb 

The total cross section of the formation of free electrons 6^ was determined 
according to the fommla i 

In these formulae 1^ and i^ are the positive and negative currents of the 
saturated slow particles. H is the number of atoms in 1 ebem gas, with which 
the first chamber is filled, b is the lihgth of the measuring electrons. The 
total cross section of the capture (6^) was determined according to the formula 

®0 “ “Tfllyk 
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Here N ia the number of atoms in 1 cbom gas filling the second chsimber,ij^ is 
the current of the prime^ry bundle measured by the reeeiver Fi , is the 

current of electrons of the secondary emission ejected by the fast atomo, 

1 is the length of the second collision chamber, ^ is the coefficient of the 
secondary omission for the ions of the primary bundle, measured for each indi- 
vidual experiment according to the determination of 6^, k is the transalaslon 

capacity of the analyser, which varied in individual oases between 0,6 and 0.9* 
The dependence 6^(T^) for the pair He’*' - He and the pair A*** - A, which is 
illustrated by curves, shows that the total capturing cross section decreases 
contiguously with an increase of energy. For the pairs He'*’-Ke, He -A, He'^-Kr, 
and A -Kr dependence has flat maxima. The cross section In the maximum is of 


-15 2 

the order ^1.10 '^cm. The tables show that, as regards the order of the 

maxima, the behavior is not, as might have been expected, in accordance with the 
formula by Jr'ASFJSY. For argon and Kr the cross sections are 6 and 5 within tlie 
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